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Victory 


Ever since it first saw combat duty with the Marines in 
the South Pacific, the Vought Corsair has established oa 
fighting record that speaks for itself. Today this fast, 


tough, hard-hitting fighter is rolling off the lines in ever- 
increasing quantities. 


In recognition of an outstanding production achieve- 


ment, the Army and Navy have conferred upon Chance 
Vought Aircraft the Army-Navy “E”. 


CHANCE VOUGHT AIRCRAFT 


STRATFORD, CONNECTICUT 


ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 

















Reunion in America 


... that’s one thing we’re working and fighting for! 


ever-better Mitchell bombers, Mus 

tang fighters and Texan combat 

aN ” Order trainers... planes to make the jol 
Simprer—tnan th: of our fighting men easier, safet 


tit 


.to bring the men home sooner 


S jobs tha Home-—not for Christmas furlough 
smbhitionc It’c th asl 
ambitions. It's the right to but for a reunion in America that 
0 vote, to worship as a man will have no ending 
art of America 


North American Avia 
It’s what the thousand 


ids of menand 
women of North American Avia 17-6 Texan combat traines 
tion are fighting for, too—fighting 


and builders of the B-2 


tang fighter 1-36 fight 
for by turning out ever-more and her, AircrattWar Product 





North American Aviation 524 7c 7ice/ 
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GUIBERSON LIGHT WEIGHT DIESEL 


POWER 


FOR PLANES 


Using fuel that will not burn even when 
exposed to open flame, the Guiberson 
completely eliminates power plant fire 
hazard. And every pound of fuel, although 
it costs only a fraction as much as high 
octane gasoline, gives 50 per cent greater 
operating range. For low-cost, dependable 
operation without fire hazard or radio 
interference—it’s the GUIBERSON, 
AMERICA'S RADIAL AIR-COOLED DIESEL ENGINE 


OF AS 


GUIBERSON DIESEL ENGINE COMPANY 
Dallas, Texas 
THE GUIBERSON CORPORATION 


Aircraft and Heater Division 


<—pee ee, 
4g \UIBERSGON 

a 
s 28 


Tenth Year of Publication 


and Faithful Service to the American Aviation Industry 


DECEMBER, 1943 VOL. XX, NO. 





CONTENTS 


SPECIAL FEATURES 


AIR POWER STILL LACKING IN WAR AGAINST JAPAN— 
by Tom Ashley 


GUERILLA AIRLINE 

WINGED ARTILLERY 

CLINIC SETS PACE FOR AIR PLANNING—by George E 
MARS IN 32-HOUR FLIGHT 

AVIATION’S “EXPLOSION’ —by Mac Short 


THE SEQUENCE—HOW TO FLY IT PROPERLY: CONCLUSION— 
by George R. Clay 


CONFUSION ON THE POTOMAC 
POSTWAR PLAN FOR AIRPLANE SERVICE 


REGULAR FEATURES 


JUST AMONG OURSELVES—Editorials and Comment 

REVVING UP 

THE SKY'S THE LIMIT—by Bill Green 

YOUR INDUSTRY—News of the Month in Review 

AIRLINES 

NEW PRODUCTS 

HEADLINERS 

FLYING WITH THE CIVIL AIR PATROL 

PORTS OF CALL—Correspondence from the Airports and Airways 


BOOK REVIEWS 








thlished Monthly by 


AIR REVIEW PUBLISHING CORPORATION 


e E. Happaway, President T. Guovrey, Sectetury-Treasurer 


P. O. Box 750 (1901 McKinney Ave Dallas Texas 

ON LEAVE WITH AP COASTAL PATROI Major Georg Haddaway 
BOARD OF EDITORS: Tom Ashley, Editor; Bil 
BUSINESS STAFI : w € 

Conard Baker t In 1 Ss 
FIELD REPRESENTATIVE Tony Hagmann 
N. Y. REP.: Harold Ives, Room 1011, 247 Park Ave., Tel 
CHICAGO REP Dalton M. Andrews, 360 N. Michigan 


SUBSCRIPTIONS— United States: One year $2.00, two 











FUEL STRAINERS — AIR CORPS TYPES 


Air Associates has the « omplete range of Aircraft Fuel 
Strainers in full production. Included are types C- LA, C-2A, 
C-3, C-3A. C-4. C-4A, C-5, C-5SA and various special 
modifications of these standard types... All are manu- 
Jactured in accordance with latest revisions of Army and 
Vavy Drawings and to latest manufacturing specifications 
... Body design permits right or left hand mounting. 
Drain cocks are provided in the base. Screens, of monel 
metal, are easily removable for inspection or cleaning... 
Present production schedules permit the acceptance of 


additional orders for early delivery .. . [Inquiries invited. 


/ ‘ ‘ ‘ ry. ‘ 
AIR ASSOCIATES. INC. 
ETERBORO, N.J....BRANCHES: CHICAGO, DALLAS, LOS ANGELES...ENGINEERS & MANUFACTURERS 
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WHERE ARE KAISER’S PLANES? 


HEN Henry J. Kaiser ar 
rived in Washington a yea 
ago last July with his proposal to 
shipyards for 
the manufacture of flying cargo 
Martin Mars type and 


annual 


convert nine of his 


hoats of the 


to reach an production rate 


of 5,000 within ten months, people 


n the industry were skeptical. P 


marily, they questioned whether he 


had taker o account the tremen 


lous amount of engineering work 


nvolved in aircraft production 


Even with years of experience !1 


aircraft production, said, it 


they 


} 
; 


takes vears from de 


to 


gr 


Today. seventeen months late: 
cism been justified ? 


of Kaiser's 


fulfilled Let’s 


has their skept 
How 


nave 


many promises 


beer take a 
look at the record 

After his first burst of 
himself 


modify 


enthu 


iasm, Kaise was forced 
fall to 


es or 


original 
the type 

would build, the 
yuld build, the place 


last his 


pron cores 
of airplane 
number he 
the time 


1e would b them, and 


would need to get into produc 
talked about 
70-ton Mars 


immediate en 


nad 
productio1 » 000 
flving boat and 
rineering or 
Ir August he 
him to 
lata on facilities and 
manufacture of 
Meanwhile, Un 
War Robert Pat 
suggested that Kaiser 
Curtiss Comman 


a 200-ton super ship 
letters au 
engineer 


received 


thorizing submit 
ng plans and 
materials for the 
Mars 
dersecretary of 
had 
the 


500 boats 


terson 


build smaller 


do, a plane already in production 
But Kaiser, with no 
engineering experience, 
concentrate on something 
After teaming up with 
Hughes on August 23, he 
settled for a contract for 
experimental 14-ton 
planes of a 


aeronautical! 
wanted to 
newel 
and bigger 
Howard 
finally 
three 
mold 


Dura 
cargo Hughes 
design 

To build these planes Kaiser soor 
discovered that his shipyard facil 
ities were inadequate. Abandoning 
his ideas of shipyard conversion, he 
his 
nto the Hughes Aircraft Company 
at Culver City, California, and ob 
tained an $18,000,000 DPC contract 


to build the planes there \ 


moved aeronautical projects 


huge 
wooden assembly building was then 
started but was not completed un 
til late last summer, when produc 
tion facilities were finally moved it 
Kaiser 


that his engineering staff and pre 


Originally had declared 
liminary plans were ready and that 
produce the first plane 
ten months After 
basking the influ 
ence of Hughes, however, he revised 


he could 
within nine to 
under sobering 
timetable somewhat, declaring 
(1942) that he 
months for the 


his 
on September 18 
fifteen 
first plane, eighteen months for the 
second and twenty 
third. According to this schedule, 
the first plane was to be completed 
by November 15 of this yea 


Yet this 


would need 


months for the 


even date too op 
timistic. A year slipped by, and 
aircraft production did not turn 


out to be the snap that Kaiser had 


was 


PO POS LG BIS IIMS it > 
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revision in 
but this 
dates given 
Where is first Kaiser-Hughes 
cargo ship? Hughes now says it 
should be ready to fly late in 1944 

Even after a winter of head- 
aches with his cargo project, Kaise 
still remained blind not only to the 
difficulties involved in building air 
craft engines, but also to the en 
gineering required in designing 
them. On April 6 he burst into 
headlines again, this with a 
proposal to build a cargo plane of 
the flying wing type, with a 282 
foot wing span and with no tail 
Speaking in Portland, Oregon, he 
said the plane would weigh 175,000 
pounds fully loaded, of which 55 
per cent would represent useful 
load. Carrying only fuel, it could 
fly 17,000 non-stop, he 
claimed, while loaded with fuel and 
Tokyo 


Anothe1 
announced, 


anticipated, 
schedule 
time no 

the 


was 


new were 


time 


miles 


bombs, it could bomb and 


return, 


this 
he announced 


To powei super ship, 
which engineers 


were already creating on the draft 


supe 
his 


ing boards, he planned to use foun 
engines. But 
who was designing the engines? At 
that time the most powerful engine 
in production was the 2,000-horse- 
power Pratt & Whitney Double 
Wasp, used in the single-engine 
Thunderbolt and Corsair and the 
twin-engine Commando and Ven- 
tura. Even the new Wright engine 
used in the B-29 super bomber, 
while over 2,000-horsepower, is 
still far from the 8,000-horsepower 
required by Kaiser 


8,000 - horsepower 


Rushing headlong into still an 
other aeronautical field, Kaiser an- 
nounced on April 29 that he had 
contracted with Inc., a 
subsidiary of the Lend-Lease Ad- 
ministration, to build two helicop- 
ters for the British government, 
which were to be capable of taking 
off from merchant ships to combat 
submarines preying on convoys 
The helicopters were to be built at 
Fleetwings, Inc., the aircraft plant 
at Bristol, Pa., which Kaiser took 
last winter, and were to be 
ready within ninety days or less 
Fifty engineers were working on 
the helicopters, to be modeled on 
the experimental Sikorsky helicop 
ter, and the engineering was “well 
along”. 


Cargoes, 


over 


July 29 came and went—but no 
news of Kaiser helicopters flying. 
Finally, a month later, came the 
announcement that Machine & Tool 
Designing Co., Inc., had completed 
the design of a helicopter for Kai 
ser. But still—where are the heli 


copters ? 
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EROM FLUTTER 2ny/ ¢ 
MAJOR AL WILLIAMS | 


alias, “Tattered Wing Tips,” 
Gulf Aviation Products Man- 
ager, Gulf Bidg., Pittsburgh, Pa. 


UNTOLD STORY... 


W E’'VE NEVER told you about the 
dozens of tests that Gulfpride Oil is 
subjected to in our laboratories. They 
deal with viscosity, gravity, pour 
point, flash point, fire point, carbon 
residue, and a whole list of others. 


The reason we've not mentioned 
these tests is that we figured you'd 
be more interested in what Gulfpride 
does in your engine, than in what it 
does in our test tubes. 

And if you've used Gulfpride, you 
know that it forms less carbon and 
less sludge under the cruelest opera- 
ting conditions. You know that it 
gives your engine an extra margin of 
lubrication protection for longer peri- 
ods of time. . 
being the special Alchlor Process 
which extracts more of the carbon- 
forming-sludge-making elements from 
Gulfpride. 

Now, 


pride are exactly the same ones that 


. the reason, of course, 


these characteristics of Gulf- 





we confirm in our laboratory tests. 


_ _—— 


| LOWER RADIAL CYLINDERS 
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OY Mita Too! 


why should 





And there’s the point... 
we waste time telling you what we | 


siNE SOME 

g ENCIN Le 

e 70 FOR XMAS! 
¢ 

ow 


find in the laboratory, when you can 
so easily arrive at the same conclu- 
sions by using Gulfprider 


BRAINTWISTER 


If three Marine pilots can shoot down 
three Japs in three minutes, how many 
ild it 


flown 100 Jay sin 1001 


Marine pilots wo take to shoot 





ryiir , 
MMnules 


Sure, we know it sounds simple! Bu 
are you sure you ve got the right answer 
If you're not, drop us a postcard. You 


uy TAKES ALOT OF WAR 
BONDS TO TRAIN ONE OF , 


Ose MARINES — 
oF 
\T 2 


might even dri yp us a Braintwister of your 


own. But we won't use it unless you sen 


the answer! That's final. 


DIVERSIFICATION—CHAPTER UMPTEEN 


For many years Gulf has worked closely 
with the construction industry 

We have served contractors with engi 
neering counsel gained from first hand 
construction experience, as well as with 
special petroleum products. 

We're especially proud that our prod- 
ucts and our experience have been utilized 
in sO many military Construction jobs 
We've pitched in on Army camps, mili- 
tary airports, landing strips, and many 
other war jobs. 


And still are! 





Gulf Oil Corporation and Gulf 
Refining Company...makers of 


. GULF 
) AVIATION 
PRODUCTS 


OIL IS AMMUNITION—USE IT WISELY 





IN THIS CASE WILL DAMAGE] | BEFORE FIRST START 


|LOWER CYLINDERS BEFORE 


MAY ACCUMULATE OIL 
| DURING STORAGE. 
> STARTING ENGINE--:- 


_ > 
wed 





PISTONS AND RODS. TURN 
ENGINE OVER BY HAND-- 


} 
| 








OF DAY. IF STORAGE 


HAS BEEN LENGTHY, | 
|. DRAIN OIL FROM::: 








|STARTING WITH THAT 
GOOD GULF 
AVIATION GASOLINE 


Ania. 
GULF} 








“an | ortress 


have b 
Vu neral 


anks to airpower, thanks in 


easure to the American aircraft in- 


Ne for Many, Many Vea;&s 


istry and the U.S. Army Air Forces, 
ere invading Hitler’s Fortress from 

id more ag 
iahters roar through 


itrance from 


NDS AND SPEFD VICTORY 


) ] ) » 
n Britain, Africa, Sicily, Russia... easier for our airpower to pour throug! 


\ single fiehter plane of the Red Air the upstairs entrance. ‘Vhirty-one kills 


' 
korces has thirty-one little stars painted may or may not be a record for a single 
on ts fuselage I: ach star representS a hehter plane It s a record we're proud 
German plane shot down. Each Nazi of—because that plane was a cannor 


plane destroyed makes it that much bearing Bell Airacobra 


There'll be an “upstairs entrance” to a better world of peaceful travel and commerce. 
It will take greatly advanced planes, designed for specific jobs. We're used to breaking 
with precedent in the design and construction of aircraft. We'll welcome new, peace- 
time assignments. © Bell Aircraft Corporation, Buffalo and Niagora Falls, New York. 


AIRACOBRAS for victory—future planes for peacd 














WORLD OF FLIGHT 


The advent of huge numbers of giant troop and In the forefront of the significant development is 


cargo ships of the air—with their capacity for swift Curtiss-Wright, buail@ers of the world’s largest twin- 


movement of men, arms and supplies —is altering engined transport, the Curtiss Commando. 


‘ rg % > . _ . rg 
CURTISS=~“WRIGHTI 
7 : 
Carpe rations 
AIRPLANE Divistow 
of elobal commerce. BUFFALO © COLUMBUS + ST. LOUIS * LOUISVILLE 


the entire strategy of war. 


Poday they serve to hasten the war's end—but in 


the world of tomorrow thes will blaze new airways 


Vember lircraft War Production Council, East Coast, Inc. 


f 
CURTISS CossmaudoL FOR CARGO AND COMMERCI 
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3 The history of civilization is itoul witness to this day of resurgent hope... for not in all humanity's progress 
has the observance of any event signified so much to so many. These shining hours, with their luster of faith 
and happiness, must not, shall not, be dimmed. « « « Chaos is abroad in our universe .. . every sentiment 
of kindliness and love and compassion is threatened . . . and no sacrifice can be too great to preserve this 
hallowed custom for God-respecting, peace-loving peoples the world o'er. « « «x To this end we make planes 
to train men in the grim arts of aerial warfare . . . not with hate, nor in anger . . . nor for pride of conquest... 
but that our children and their children’s children will be able to live with fullest appreciation . . . ‘On earth 
peace, good will toward men.” « « « Whoever you are... wherever you are .. . be your sacrifice blood, 
sweat, or tears . . . to the hosts who are consecrating their lives, that the spirit of Christianity shall not be lost 
. . . we send gratitude and Christmas greetings! 


wv A year ago we dedicated this Christmas message of 
faith and hope. Not yet has the miracle of our people's 
staunch courage won its full reward. But now, with the 
first early gleams of victory, we feel this repetition will 
affirm that the forces of freedom and justice cannot fail. 
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DEBUNKING CONVERSION: The 
airlines will probably need a few 
converte! military cargo plane 
immediately after the war, bu 
changing B-li’s and B-24's to 
cargo doesn't make sense. Even 
the cargo types will have to be 
charged off in two years, for by 
that time new types of planes 
designed for economical commer- 
cial use will be available. So says 
Edward ¢ Wells, chief engineer 
it Boeing in charge of design de- 
velopment on the Flying Fortress 
and its successor, the mammoth 
3-29 

All military types, including 
cargo planes, have sacrified much 
for high performance vital in 
war, he told the Society of Auto- 
motive Engineers in Chicago re- 
cently. Converting them would 
not only be expensive, but CAA 
safety regulations would have to 
be modified considerably. By the 
time that happened the new mod- 
els would be available and they 
would conform to CAA safety 
requirements and incorporate 
economical and efficiency fea 
tures the airlines must have to 
meet competition 


oe * 7 
IN THE AIR: Hea f the Fight 
! Force it naerbolt fiighte 
arn ea i Chesley Pets 
s e ‘ He a lI 
BOMBER ART IN COMBAT ZONES has 


nea down, but the squadron artists 


talents, as witness these Flying Fortress 


Company service repr 
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TO BE CONTINUED: 


few points you'll find in our arti- 
rhe hottest piece is on page 


be why we're biased in voting for 


snapped by a Boeing Aircraft 


Training Command, by his chiet 









ARMY AIR FORCES and production lin 
heroes are featured in a weekly Mutua 
broadcast presented by the Flying Tra 

ing Command. Left to right around th 
table above are Pvt. Gordon Fitzgera'd 
announcer; St. Sgt. William Herring 
actor; Lt. Ernest C. Ruiz, guest star; Ca; 
tain Robert Jennings, producer; Lt. W 

liam Holden, narrator, and Corp. Edd 

Hallack, actor 


Fort Worth, whose son, Charley, 
is CNAC_ operations manager. 
All honor to the valiant DC-3 
warriors who've’ been taking 
it from the Japs since 1937 with 
the kind of spunk Hirohito never 
knew existed. . . Remember Bill 
Green's “The Sky’s the Limit” 
statement last month that we 
aren't mass-producing airplanes 
yet? Well we're kind of proud 
to follow it this month on page 
10 with an elaboration by Mac 
Short, Vega’s engineering vice 
president and head of the SAE. 
“Aviation hasn't expanded,” says 
Mac. “It exploded.” ——— 
scores again this month on page 
15 by speaking up for the small 
airport operators. He speaks a 
timely warning about municipal 
planning, which threatens to ab- 
sorb the little bases into swell- 
elegant “satellite” airport § sys- 
tems some big towns are sponsor- 
ing. Don't let this happen in your 
city; stick by the fellows who 
built their own airports and pro 
vided a square deal when you 
needed it most. Bill would like 
to hear from some of you about 


this. 
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PACIFIC SUPERIORITY EXPLAINES 


Uncle Sam is sending better pil 
especially fighter men, to tl sout 
west Pacific but Tojo’s replaceme 
are getting greener. That’s the 


sage brought 
K. Yount, commanding the AA 


{ 


back to Lt. Gen 


pilot training, Colonel Edward \V 


Suarez, from a 36,000-mile t 


which he interviewed several hund 
combat pilots and the command 
all the way from Austrailia to Mut 


via Port Moresby, Dobodura, Bu 
Espirito Santos, and Henderson Fic 


( nf 
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A ‘ ° Memo to AiResearch Engineer 
t tic Exit , 7 
U omd ic Xl automatseaty{2aP Control be made ! 


ww . 
freedom to pilots.” —— &reater 


d 

Fla p Control | can heip considerably. Thus yor | 
. uce coolin ' 

p-——inerease airplane speag, "28 and | 
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Still AiResearch engineers keep striving to 
make the best even better... 


Now AiResearch Announces Another 
Advancement: “FLOATING CONTROL” 






FLOATING 


















TROL ' ; . 
com STAT The improved AiResearch Automatic Exit Flap Control System 
; nae is based on a new principle of proportionate rate control where- 
Kaas 











by the thermostat moves the actuator directly ... at a rate in 
exact proportion to each change in temperature! 

With temperature control constant, it further reduces open-flap 
time and cooling drag. And provides these additional advantages: 


ENGINE 
JUNCTION BOX 
















16 A3°F. modulation range between flap open and closed. 
















\ Elimination of all relays and follow-up. 
COCKPIT No vibration-sensitive contacts. 
OVER-RIDE ; Weight-savings up to 20%. 
SWITCH Simplified wiring 


Now fully flight-tested and ready for volume production, the new 
system is available for 24 volt D.C. or 400 cycle A.C. supply on 
exit flaps for oil coolers, intercoolers and Prestone radiators. 


—— 







\ 






CONSTANTLY, AiResearch engineers are de- 
veloping better ways to control air, temperature 
and pressure in high altitudes. If you have such 
a problem —for today’s military aircraft, or to- 
morrow’s commercial airliner—AiResearch offers 
you engineering assistance. 
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AiReies : : : . , , 

| ; xf} “Where Controlled Air Does the Job” * Engine Oil Cooling Systems * Engine Air Intercooling Systems 
- Automatic Exit Flap Control Systems * Supercharger Aftercooling Systems * Engine Coolant Systems 
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These words will not always be as empty as they may sound 
this Christmas! One day they will'again assume their full 
significance. And with that day will come all those fruits of 
peace for which the world now yearns. And just as the 4-plant 
facilities of The Weatherhead Company helped American 
industry build products like the car, the airplane and the 
refrigerator in the past, in tomorrow’s world we will be 


fully prepared to help you build your post-war products. 


Look Ahead with cH . 
Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, aviation, 
refrigeration and other key industries. 


o 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 


SOUTHERN FLIGHT 





Affection 


\s you read story after story about Boeing 
one thing 1S apt to 
. and that 


Flying Fortresses,* 
mpress you above all else 
s the deep-rooted affection which For 
ress crews have for the sturdy ships 
them back to their bases, 


from fierce battles with 


which bring 
time and a 
the ener) 
Consider the case of the Fortress 
vhich fought off half a hundred Nazis 
for twenty minutes and then limped 
ome with her left wing severely dam 
ged, her inboard engine dead, and more 
than 2000 bullet holes in her tough hide 


\t the height of the action the skipper 


told his crew they could jump Sorry, 
called back over the inter 
phone, “we're too busy shooting down 


Focke-Wulfs.” 


Or this, by another pilot “We were 


sir,” they 


traveling between 4 and 45¢ miles 


in hour. \ccording to the slide rules, 
there was no chance of our pulling out 
of the dive. But we were goners if we 
didn't try 
the bombs were crashing through the 


There were tearing noises; 


bottom. Then the Fortress came up level 
She's a 


great ship, and you know what I mean 


ind the wings were still with us! 


when I say Great!” 


“aetae rN 
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Back of stories like these, and the 
plane that inspires them, there must be 
designing and engineering and manufac 
turing skills of high degree. The Boeing 
engineering staff numbers over 3000 and 
includes men with experience in more 
than 25 distinct felds structural 
electrical, hydraulic, acoustical, metallur 
gical and many others 


Boeing products have consistently met 
or exceeded all claims made for them 
True today, it will likewise be true to 
. if it’s 


morrow “Built by Boeing” it’s 


bound to be good 


DESIGNERS OF THE FLYING FORTRESS + THE STRATOLINER + PAN AMERICAN CLIPPERS BOEING 


. 
THE TERMS 
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FLYING FORTRESS AND STRATOL 


NER ARE REGISTERED BOEING TRADE MARK 
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More Air Power for another United Nation 


The Brazilian Air Force will soon get six-cylinder, 
inverted, in-line, air-cooled Ranger engines made in 
Brazil, under a contract recently signed by that good 
neighbor's Gi Fairchild 
and \irpl une Ci 


Brazil-made 


vernment and the Engine 
irporation, 
R ingers, to power its air force’s 


Fairchild PT-19, will 


Brazil to turn out better pilots than ever in an even 


primary trainer, the enable 


shorter space ot time, 

Ranger-powered PT-19’s, with “fighter” character- 
il for the strenuous course of acrobatics 
in practically all United Nations’ 


istics, are ice 
in luded, today. 


primar flight training. [ nlike the trainers used in 


6 BON 


AE=RANGIR \ " C RAFT 


Division of Fairchild Engine and Airplane Corporation - 


16 


the last war, the PT-19 with its Ranger engine, can 
safely do every maneuver in the book: slow rolls, 
snap rolls, Immelmanns, loops, half rolls, inverted 
coordination exercises and turns, vertical reverse- 
ments, spins, and combinations of these. The result 
—better pilots trained faster. 

Brazil-built Rangers will also power Muniz M-9 
biplanes and 2-engine Grumman W idgeons currently 
seeing service in Brazilian coastal patrol, Amazon 
River patrol and mail delivery. Thus, to the Brazilian 
\ir Arm is added that “touch of tomorrow in the 
planes of today,” which characterizes Fairchild planes 
and engines every where. 


DS AND STAMPS 


EN GtHINES 


Farmingdale, Long Island 
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Safety first... last... and 





always ...that’s the bail bond 
which protects our lads who fly. 

Manning the best planes 
ever built... with guns and 
equipment to match... crack 
airmen emphasize that no small 
part of their ability to concen- 
trate on destroying the enemy, is 
their feeling of confidence in 


their safety chute ... if need to 


leave the ship overtakes them. 


Switlik leadership in 





design and Switlik efficiency of 


production, are turning out the 





finest parachute that money can 


buy...and are setting new records 





for deliveries! 
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SAFE- “CHUTES 


fir Power is winning the war 
. The more Bonds you buy 


. the more hours they fly! 


SWITLIK PARACHUTE COMPANY 


Trenton, New Jersey 
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HITCH YOUR FUTURE 


TO THE Shy/ 


. Build Planes ... Service Planes 





. . Design Planes .. 






Essential War Time Work and Peace Time Security for 





Men of over-military age 






Men with physical handicaps that keep them out of active military service 






Women who want to be Air Force Service Pilots or otherwise associated 







Boys, high school graduates, who desire to get into the air force when they 






the oldest in the Southwest where training 
stort you in the aviation industry. Join our more than 


Let this fully accredited school 





conditions are ideol 
5,000 graduates 
who are earning splendid wages, who will be ready to advonce with 





men and women, who are contributing mightily to the wor 














how you con qualify for license as Private Pilot, Commer- 
cial Pilot, Flying Instructor, Radio Operator, Aeronautical Drafts- 
man, Aeronautical Engineer, Navigator and Meteorologist, Link 
Trainer Operator, Airplane and Engine Mechanic, Airplane in- 
strument Technician. 










If you will mail this coupon, better yet write us a letter telling us what part 





you prefer to take in aviation, we will send you our catalog, and 


without obligating you. Take this important first step today 





answer questions 





foward success and happiness 









DALLAS AVIATION SCHOOL 
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SCHOOL AND AIR COLLEGE 






please send your catalog to 
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REVVING UP 


Continued from page 12 

“While I was at one island base our pilots ran into a 
Japanese concentration and shot down twenty while los 
ing one of their own planes,” he told us by way of illustra 
tion. “Most of our boys have 400 hours’ or more training 
behind them when they reach the front down there; at the 
beginning of the war many went straight into combat from 
school. At that time Jap pilots were at their peak. But 
today the Jap pilots are getting greener and their calibre 
is considerably below that of a year ago.” 

Col. Suarez said AAF pilots in the Southwest Pacifi 
average from forty to eighty hours of operational flying 
per month, ranging from four-hour missions for fighters 
to fourteen-hour trips for heavy bombers. “The fighte: 
pilots all praised the P-38,” said the Colonel. “They like 
its speed, maneuverability, visibility and twin-engine 
dependability. Combat pilots in that area don’t operate 
on the rule of so many missions and then relief, as they 
do in the European theatre. Down there they get a week’s 
relief after three months of combat and then they go 
back to the fight. Different outfits have different sco 
ing systems by which potential leaders are graded.” 

Airports and runways in the South Pacific are A-1 in 
every respect, he said, and AAF crews were loud in their 
praise of the Navy’s Seabee construction units for their 
airport construction. 

Colonel Suarez’ recommendations for pilot training im 
provements include more high altitude work and emphasis 
on training pilots to close in tight when rejoining forma 
tions and during maneuvers. His tour was one of many by 
AAF Training Command officers seeking battle-front in 
spiration for training improvements. He was in the South 
west Pacific combat area from September 29 through No 
vember 6, 1943, and witnessed headquarters operations 
during the Empress Augusta Bay invasion of Bougainville 





DISTRIBUTORS 
Aircraft Parts 


Also 


PAINTS — THINNERS — DOPES 
AIRPLANE FABRICS — TAPES 
PILOT SUPPLIES 
MECHANIC AIRCRAFT TOOLS 
AIRCRAFT NUTS — BOLTS — SCREWS 
WINDSHIELD MATERIALS 
PROPELLERS 


Send Us Your Orders for Prompt Shipment 
Quick Service On Everything For The 
Airplane, Pilot, Mechanic and Shop 


AERO SERVICE & SUPPLY COMPANY, INC. 


Municipal Airport 
Phone 9-2142 
BIRMINGHAM |, ALABAMA 
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Photograph taken at Sperry Gyro-Compass School 


The United Nations go to school 


HE OWNERS of those hats are learn- 

ing about the Sperry Gyro-Compass 
the practical way. These representa- 
tives of the United Nations are seeing 
it in action in the Sperry Gyro-Compass 
School. 


Many of the men who own those hats 
will be on convoy duty soon. They al- 
ready know the risks of submarine war- 
They know 
that lighthouses are dark these perilous 


fare and surface contact. 


nights, that radio beacons are silent, 
lightships are gone, weather reports 
no longer available, and even the use of 
radio communications rigidly limited. 


And they know they may sail in pre- 
fabricated hulls built under conditions 
involving immense variation in resid- 
ual magnetism. Their cargoes may be 
highly magnetic and their ships almost 
certain to be equipped with degaussing 
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apparatus to render ineffective the sen- 
sitive magnetic mines that lurk in their 
path. 


These factors spell the need of at- 
taining absolute precision in navigation 
and call for navigation equipment that 
is impervious to profound and diverse 


magnetic influences. 


That is why these sea-going men are 
learning about the Sperry Gyro-Com- 
pass and why it is more essential than 
ever in war time. In the course of their 
study, they learn too that the substitu- 
tion of electronic circuits* for roller 
contacts in the follow-up system of the 
new compass assures even greater re- 
liability with less care and maintenance 


than before. 

When these men pick up their hats 
for the last time in the Sperry Gyro- 
Compass School and board their ships, 


it will be with full knowledge of and 
confidence in the Sperry Gyro-Com- 
pass. 


The Sperry 
is sometimes called the Sperry Gyrotronic 


electronic Gyro-Compass 


(registered trade-mark) Compass. 


SPERRY 


GYROSCOPE COMPANY, INC. 


Brooklyn, New York 
Division of the Sperry Corporation 





More HOURS FOR FIGHTING 


In pre-Pearl Harbor days, 180 hours of service in the air was 


the most expected of a fighter aircraft engine between major 


overhauls. ¢ It’s different now —the official time between 
overhauls has been more than doubled. « However, the 
Allison engine has shown it can go even beyond that. 
If need be, it can take 500 hours of combat duty 
before it has to pause for thorough going-over 
—enough hours to travel 162,500 miles, or 
6'2 times around the globe! ¢ In 
wartime, it is such availability for 
battle that counts—and we are 
frankly proud of the Allison’s 
proved capacity for keeping 

its battle-fitness. 


* 


Every Gunday Afternoon — GENERAI 
MOTORS SYMPHONY OF THE AIR 


NBC Network 


POWERED BY 
ALLISON 
8 — Lightning 
firacobra 
P.4 Warhawk 
A-36 and P-51— Mustang 


LIQUID-COOLED AIRCRAFT ENGI 


f , GENERAL 
DIVISION OF 


MOTORS 
es | 
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s KELLETT which flew mail for a full year from the roof of the Philadelphia Post Office. One of 


y K years of | eC g the anutactur f rotary wing aircraft 


THE PIONEER 
, LOOKS TO TOMORROW 





TODAY in « ( peration with the t S.A.A.I TOMORROW we look forward to Op- 


} 


7 1 1 . - > 
Kellett is speeding the engineering de- portunities for Kelletts to cut time an 





velopment and production of autogiros costs in patrolling electric power lines, 
id helicopters for military needs. We oil pipe lines, in transporting mail and 
innot give details now. Five Kellett passengers, dusting crops—and in a wide 
» lants are also applying their aeronautical variety of services for industry, commerce, 
ngenuity to the production of important forestry and agriculture. Kellett’s years 
irts for some of America’s most famous of experience and accomplishments con 
+ 1 > ] , ] tra ’ ne ett sery CaDuity 
fighters and bombers Thunderbolts, tinue to attract pioneering minds, men 
Liberators, Warhawks and Marauders... who, with us, see vast opportunities for 
od _- of 
Rs nue an expanding corps of ftorward- rotary wing progress in tne post-war era 
ooking engineers continues Kellett’s ro- Kellett Aircraft Corporation, Upper Darby 
. wing developments for the future Philadelphia), Pennsylvania 


KELLETT 
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The Christmas Season brings to heart and to mind the friendships 


of a long and busy year...and the friends of years gone by. 


. { . . . . . | 
Our entire staff sends greetings to our Aviation Cadets, who are never 


forgotten after they graduate from our schools of primary training. 


To all our friends...in the Armed Forces...in the Aviation industry... 
and particularly to the hundreds of Army Air Forces pilots whom we 
had the pleasure of instructing in primary training... wherever they 


may be...we extend the cordial good wishes of the Christmas Season! 


SOUTHEASTERN 
<= IR EXPRESS, inc., a subsidiary of 
Georgia Air Service, Inc., joins the parent 
company in saying Merry Christmas fo all 
. and to all a good flight. 


GeorciA Air SERVICE, INC. 


ATLANTA, GEORGIA 
Flight Contractors to U. S. Army Air Forces, Bennetisville, S. C., and Jackson, Tenn. 


Lessee-Operator Rickenbacker Field (Cobb County Airport 
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Suppose He Could Watch You Cashing That War Bond... 


...5o0 what? If only the boy who fell, attack- 


So you want that thing... that little extra 
comfort or pleasure. You couldn't afford it 
before. But now, you Say, it’s only one less 


bond to keep out of those you buy regularly 


EXHAUST SYSTEMS 


SOLAR AIRCRAFT COMPANY * 
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ing that hill, could come back to answer you. 
Think of what he gave for you and all the 
rest of us. Want to know something else? 
Soldiers buy Bonds, too! Some of them give 
their lives and lend their money besides. 
Surely you can buy extra War Bonds — and 


hang on to them! 


SAN DIEGO 12,CALIFORNIA 


23 





In this sea-air war... 


py MY DERODYNAMUIC EFFICIENCY 


in a seaplane float is vital 


with the same scientific thoroughnes 


see photo No. } 


In deve loping new float designs for the 


high performance airplanes of yur Armed 


Forces, Edo does not rest on its un 


Exhaustive ‘sts 0 s natur rn 
which the action of wing lift and other matched experience of past years. Much 
ictual flight conditions are simulated, of the credit for the fine war record of 
isclose the hydrodynamic Edo military floats in meeting the exact 
a new float model ing requirements ¢ arctic 


of trin iit service is due to s« 


In wind tunnel tests ried on unremittingly, 


e checked 


ind et 


readil iV! I characteristics a 


SECOND STREET, COLLEGE POINT, L.I., N.Y. eas 


EDO AIRCRAFT CORPORATION, 416 








EDO FLOAT GEAR 


SERVES THE UNITED NATIONS 
SOUTHERN FLIGHT 














SCORE ONE FOR THE SUB-BUSTER 


Navy Pilot Proves Sub- Sinking 
Abilities of Vega’s New PV-1 


The PV-1 is the first land-based bomber built for 
the U. S. Navy. It’s a nautical version of the Vega 
Ventura—a deep-bellied sea rover with extra 
range for long patrols, reserve speed to pounce 
on a sub before it can crash-dive, and wallop 


enough to blast it out of commission. Here’s the 1. IT STARTED out as a “routine patrol!” The Navy 
crew and their plane were to guard a slow-moving 





story of the Navy Venturoa’s first kill. 
Allied convoy against enemy torpedoes. On regular 


pattern flights they scanned the tossing water on 
every side of the laboring ships—eight eyes on the 
alert for telltale signs of enemy marauders. 











2. SUDDENLY THEY SAW IT—«a German submarine 
surfaced and poised for attack several miles away. With- 
out hesitation the pilot pushed his fast Vega down in a 
power swoop that would bring him in low over *.e target. 


z \ 


he) 3. THE SUB’‘S COMMANDER 
es put his deck guns into action, hop- 
~ ~ ing to stop the racing PV-1 before 
it got within striking distance. Ac- 
curate gunfire riddled one wing. 
But still the plane pressed in, now 
virtually skimming the surface of 
_ == the water. The sub tried to “crash- 
dive” but too late. Four “ash can” 
. depth charges hurtled from the 
Ventura’s whopping bomb-bay 
—three exploding just ahead of 
5 the moving U-boat and the fourth 
square on the deck. 

















4. THE SUB WAS LIFTED almost out of 
the water by the blast. All forward mo- 
tion ceased. Then with a plunge it went 
under—leaving only a 100-ft. oil slick as This is another in a series of 
a grave marker. stories about Lockheed and 
Vega and their accomplish- 
ments. Watch the pages of 
this magazine for another 


P =— . true aviation adventure. 
5. “GALLANT-—cool — well-executed action, : FF 


Jeg. 


AIRCRAFT CORPORATION 


A subsidiary of Lockheed Aircraft 
Corporation, Burbank, California 





said the Navy of the Ventura’s crew. In their 
hands a dependable airplane had proved it- 
self. Now, with scores of other heroic Navy 
crews at the controls, rugged PV-1’s are in 
onstant service in the United Nations’ battle 
») keep open the supply lanes of the world. | 
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Send for Your FREE Copy... 


DEALERS’ DIGEST 
of BEST SELLERS 


Hot off the press... 70 pages listing and 
illustrating all types of profit-making air- 
craft supplies and specialties ... hundreds 
of items your customers need and that you 
are looking for—items available to you A 


through our “same day” service. 


WRITE FOR YOUR COPY OF SUPPLY ' | pp . 7 

DIVISION, INC.’'S AERONAUTICAL , = 

SUPPLIES CATALOG TODAY — De. 

address either branch. ViWosato7wr e 
f LAMBERT AIRPORT. ROBERTSON, MO. 


Lambert Airport, Robertson, Mo. (St. Louis) 
Phone Terryhill 5-2902 


Oklahoma City, Okla., 108 W. Grand Avenue 
Phone 3-6224 














YOuR Warehouse Punet FOR AERONAUTICAL SUPPLIES 
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Operating from a U.S. Aircraft Carrier during the in- 
vasion of North Africa, an SBD Dauntless Dive 
Bomber Pilot flew into a tree while strafing an enemy 
tank. He damaged the propeller, tore the cowling from 
one side, ripped the leading edge of the left wing at 
the root and slashed away the outboard end of the 
right horizontal stabilizer. In spite of this major dam- 
age, the plane returned to the carrier and made a 
perfect landing. Even as that pilot came in on a wing 
and Douglas dependability, so United Nations flyers 
throughout the world are safer while doing greater 
damage to the enemy because of the ruggedness 


Douglas men and women build into their planes. 


PROGRESS REPORT... The 5,000th SBD Dauntless 
Dive Bomber will have been produced by the Douglas 
El Segundo Plant in November. On each of two suc- 


cessive recent months production was 45% ahead of 


schedule! 


Ong 


AIRCRAFT COMPANY 


Santa Monica, Calif. 


Long Beach El Segundo, and Daggett, Collif., Tulsa, Oklahoma, Oklahoma City, Chicago 


Member, Aircraft War Production Council, Inc. 
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Constellation’s Cargo 


% The Lockheed C-69, called the Constellation, 
is America’s largest, fastest and most powerful 


land-based cargo or transport airplane. 


Because this huge plane is equipped with Aerols, 
it lands with effortless ease even when heavily 
loaded. Aerols effectively cushion the Constellation 
from landing shocks, and provide complete pro- 
tection to the plane, crew, and cargo. 

THE CLEVELAND PNEUMATIC TOOL COMPANY 


AIRCRAFT DIVISION «+ * CLEVELAND 5, OHIO 


Also Manufactu ers of Cleco pneumatic tools for the aircraft and gen 
eral industry, Cleco sheetholders, Cle-Air shock absorbers for trucks 
and buses,and Cleveland rock drills for mining and construction work 


STHE SHOCK ABSORBING UNITS ON AN AIRPLANE'S LANDING GEAR; THE NAME IS DERIVED 
FROM THE WORDS “AIR” AND “OIL"—THE FLUIDS USED TO DISSIPATE THE LANDING SHOCKS 
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(Army Air Forces Photo.) 


Rabaul, center of Jap air and 
naval strength in the Southwest Pa- 
cific, has become the most bombed 
enemy target in the Pacific. But 
the strongest raid ever staged there 
was a 350-tonner in which about 
300 AAF planes took part, repre- 
senting every bomber available to 
MacArthur, who has begged for 
more planes for a year and a half. 


AIR POWER STILL LACKING 
IN WAR AGAINST JAPAN 


Japan lost the offensive six months after Pearl Harbor. 
But the resultant eighteen-month offensive by the United 
Nations has lacked air power. The Navy has much avia- 
tion, but on land our forces still plead for air strength. 


By TOM ASHLEY 


HE second anniversary of Pearl 
"THtactos found the United Na 
tions still fighting with meagre alt 
strength along the outer fringes of 
the Japanese empire Brilliant vic 
tories in the air, on the ground and at 
sea have been tallied all the way from 
Attu to the Solomons. But the in 
idequacy of air strength, except for 
carrier-based units, reveals an incon 
gruity in the now-hot, now-cold 
strategy guiding the Pacific struggle 
After two years, the Navy has been 
more than doubled Its admirals, 
particularly proud of their dozens of 
new carriers and thousands of new 
planes, have time and again challenged 
the Imperial Japanese fleet to “come 
out and fight.” The Japs haven’t ex 
posed a sizeable naval concentration 
for many months, and may never 
choose to “come out” the way the 
Navy wants them to. But from the 
headlines one would think the Navy 
is ready to wade in and sail up to 
Honshu and knock Tokyo off with 
1 thousand or so Hellcats or Daunt 
lesses or even twin-engined Mitchells, 
Jap fleet or no Jap fleet 


Army Air Strength Inadequate 


With the Army Air Forces, how 
ever the situation is different. Whereas 
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the Navy is at the extreme of having 
plenty, the Army air units in_ the 
Pacific are still begging for strength. 
Take the Southwest Pacific, for ex 
ample. In recent weeks the Fifth Army 
Air Force has been extremely busy 
rolling the Japs northward. Headlines 
tell of fifty-ton and seventy-ton raids 
—small, indeed, compared with Euro 
pean raids. The biggest raid ever 
staged in that theatre totalled only 
350 tons, and it represented heroic ef 
forts because every available bomber 
took part, including the reserves. All 
told, about 300 made the raid, which 
took place on Oct. 12, 1943. There 
strength in 
Army Arr 


Force has an operational zone extend 


is still paucity of air 
China. The Fourteenth 


where Jap ait 
attacked, along 


ing trom Formosa, 
bases Ww ere recently 
the coast to Hong Kong, Indo-China 
ind around to the “rice bowl” of Cen 
tral China where ground support is 
given Chinese infantry opposing in 
vading Japanese armies. Here again a 
350-ton raid would be an_ historical 


event. 


It may be that the High Command, 
which long ago gave priority to the 
European theatre, has not decided just 
how far McArthur’s drive shall pro- 
ceed north from Australia. He has 
repeatedly cited the Philippines as 


his objective, and_ island-hopping 


(Army Air Forces Photo.) 


Strongest of U. S. Air Forces in Pacific is 
the |O0th in India. Here's a recent target 
—200-ft. barges on the Irrawaddy River 
near Mandalay. “Before” (top) and 
‘after’ (bottom) shots show deadly ac- 
curacy of B-25 Mitchells of the | Oth. 
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WEWAK AIRDROMES HAVE BEEN GRAVEYARD for hundreds of Jap planes bombed 
Below is a dispersal line at But, showing AAF parachute 
bombs drifting into poorly made revetments. Note heavy camouflage on plane at bottom 





and strafed on the ground 
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would take many more months to get 
him there. Or it may also be that a 
greater role has been assigned to the 
Indian theatre, where tremendous con 
centrations of men and materiel have 
awaited orders to move against Burma. 
From India AAF and RAF bombard 
ment units frequently stage 350-ton 
raids on Jap bases such as Rangoon 
and Akyab. Everyone in authority 
apparently has resigned himself to the 
fact that a new Burma Road will have 
to be opened into China before the 14th 
AAF can be expanded. Burma suc- 
cesses, especially along the coast, would 
‘ead to a campaign against Java and 
Malaya, with air power assigned a 
major role in seeking out and destroy 
ing Jap shipping in the Celebes. 

But there are other air units in the 
Pacific which sooner or later will have 
a part in deciding the course of the wat 
against Japan. They include the 
Eleventh Air Force in the Aleutians, 
which has infrequently and lightly 
raided the Kuriles; the Seventh Ai 
Force in the Territory of Hawaii, 
which has at times heavily raided vari 
ous Jap islands including the Mar 
shalls and Gilbert group, and the Thir 
teenth Air Force, which has co- 
operated closely with Navy units in 
attacking Rabaul and other points in 
the Solomons. These, with the Four 
teenth AAF of China, India’s Tenth 
AAF and the Fifth from the New 
Guinea area, comprise a formidable 
network of land-based air power. To 
equip all of them on an all-out scale 
would be to funnel a great portion of 
U. S. aircraft production towards 
Japan. Their chief need is long-range 
bombers. Our factories by the first oi 
the year are scheduled to turn out 
1,000 or more heavy bombers monthly; 
by the end of 1944 we should have pro 
duced a minimum of 20,000 or more 
heavy bombers in twelve months— 
enough to stand large-scale operations 
against Japan as well as Germany. 


B-29 Needed for Tokyo, Mukden 


In this connection it is worth not 
ing that the new super bombers, such 
as the Boeing B-29 already announced 
as being in production, will probably 
be the victors over Japan — not the 
more familiar B-17’s and B-24’s. If 
that is true—and several factors mak« 
it appear true—it will be many more 
months before we begin striking Tokyo 
with more than carrier-based aviation 
Asia’s vast distances, especially from 
the China coast to Japan, are too great 
for large-scale Fortress and Liberator 
raids against Japanese industries in the 
homeland. Even with B-29’s range, 
which has not been revealed but which 
is said by General H. H. Arnold to 


make the B-17 appear as a medium 
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task will 
be greater than any yet undertaken. 
But on the other hand B-17’s and 
B-24’s will be needed more and more 


bomber in comparison, the 


is time passes to secure the Chinese 
coast for the offensive against the home 
Availability of 
Russian air bases for assaulting Japan 


islands of Nippon. 
does not appear likely until the end 
»f the war in I urope 


There is one point which may ef 
fect a revision of ideas concerning the 
vulnerability of Japan to air attack. 
War industries there are said to be 
highly concentrated, and much to-do 
“flimsy, 


has been made over the 


wooden construction” of Japanese 
cities. But little has been said regard 
ing Manchukuo, the vast continental 
urea controlled by the Japanese. Here, 
in cities as difhcult to analyze as 
Tokyo, ire also great industries con 
tributing to the Japanese war effort 


And here also are said to be unknown 


resources in trained men and airs 
forces. It may well be that Mukden 
will become as widely publicized 


offensive 
Oaly 


penetratc 


through the coming air 


igainst Japan, as Hamburg 


land-based air power can 
Manchukuo, and chat air power its not 


vet available in China 


The Routes of Air Power 


[The Navy and others have indicated 
the defeat of Japan will be a matter 


of carrier drives across the Pacific 


More than one “expert” has pointed 
to the broad, central Pacific as the 
road to victory, with a couple of 
smaller seaways leading down from 


the north and up from the southeast 
of Japan. The air power drives that 
win, in our opinion, will sweep from 
China, conquered Manchukuo and vic 
torious Russia, with the Navy’s car 
riers pitching in for all they are worth 
land-based 


until and after Japan’s 


iviation has been neutralized by 
counter-air force tactics. If the B-29 
ind its successors are anywhere nea: 
is powerful as they have been pic 
tured to us, they will far outweigh 
the mass tonnages available to carrier 
based tacticians. Two super Fortresses 
should drop more tonnage on Tokyo 
than the total dropped by Doolittle’s 
hfteen B-25’s. And the B-29, we are 
reminded, is flying in growing numbers 
ind will be joined by other super types 


within the year 
Meanwhile, 


taken a heavy toll during the second 
year of the war against the Nips. At 


Army Air Forces hav 


Rabaul alone, over 700 Japanese planes 


were destroyed within a_ thirty-day 


period ending last month. Almost as 
many were destroyed in the Wewak 


area of New Guinea. Taking part in 
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‘(Army Air Forces Photo.) 


AIR BLOCKADE OF JAPS ON NEW GUINEA has greatly aided ground forces pushing 


north from Lae. 
bombing attack by B-25's. 


Here is one of many Jap freighters under heavy strafing and skip- 
This one approached so low the prop wash ruffled the water 


(note low tail). Circle in back shows B-25 on water after being downed 


these victories were B-24’s, B-25’s, 
P-38’s, P-47’s, P-40’s and P-39’s. Navy 
and Marine units operating with the 
AAF also took part, and used Corsairs, 
Hellcats, Wildcats, Dauntlesses, 
Avengers and B-25’s. Army-Navy 
co-operation has reached a new high, 
particularly in the assaults against Ra 
baul. This unity in command was 
shown by the wording of a commu 
nique issued on November 7 by Allied 
headquarters in the Southwest Pacific 
The communique also describes one of 
the heaviest actions recorded in re 
cent months in that area. It follows 

“Our Air Forces struck at gather 
ing enemy reinforcements at Rabaul 
Opening the action, our naval planes 
from the right wing, consisting of 
dive bombers, torpedo bombers and 
fighters, attacked enemy warships in 
the harbor. Our Army planes from 
the center, consisting of heavy 
bombers and fighters escort, later at 
tacked the township and waterfront 
installations. In the first attack, five 
heavy cruisers and a light cruiser were 
struck by both torpedoes and bombs. 
A sixth heavy cruiser and two de 
stroyers were hit by torpedoes and an 
other light cruiser was hit by bombs 


“One of the heavy cruisers was ob 
served to blow up. The extent of 
damage on the others could not be 
observed accurately. In the second 
attack, eighty-two tons of explosives 
were concentrated on warehouses and 
waterfront areas, causing’ explosions 
and huge fires near oil and _ coal 
wharves. The entire area was blanketed 
in smoke with flames rising several 
hundred feet in the air from burning 
fuel dumps, buildings and _ supplies 
piled high near the wharves. A mer- 
chant ship tied to a copra wharf wa 
hit and fired. Over seventy enemy 
fighters intercepted our naval air units. 
[Twenty-four were shot down with 
twenty-two probably shot down 

“Only twenty enemy planes could 
be mounted to stop our Army air unit: 
[wo of these were shot down and two 
more probably destroy ed. Eight of our 
naval aircraft did not return to their 
base and one Army fighter is missing 
\ number of planes was damaged.” 


The Record 


Chere have been several outstanding 


air campaigns in the Southwest Pacific 


(Continued on page 35 
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The Chinese labels near the fuselage read 








3s identify valiant ships of China National Aviation Corporation. The plane is a Douglas, photographed at Kaitak 
air mail,” or “fay you” in Chinese. Those on 


Chung Qock Kong Hung Kuen Shu,” meaning “China Aviation Corporation 








GUERILLA AIRLINE 


FTER oose, we did 
AgTEE te tote eons 

( Nat Aviation Cor 
poratio p , 4 vords in his 
lary and t 1 glumly out of 
ndow t INC Chungking 

ri t December 17, 1941 

He v vrit ? t details of what 
wthed Son of 

He cross 1 ( Sea had done 
ul Lo it Hong Kong 
few | of their blitz at 
Pear Harbo articular ref 


> t nad | ippened to 


CNAC Cl itional airline, 
in ent Dp the government 
ind P An \irways are part 
government t 1 happened at 
Hor K I nanyv of its high 
othcia f hand, having 
been evacuated by CNAC planes under 
of th ling torces 

n thei mitable way, the Japs 
id struck Ho Kong too, without 
rning bond yr any ol 
CN AC An I personnel could 
to Kaitak port through the net 
work of ofhcious raid wardens and 


Amer! 


‘ I, 
gd poli rit Pan 





ican’s Hong Kong Clipper, two of 
CNAC’s Douglas transports and three 
Condors had been blasted to bits in 
the first bombing ittack 

Working like troopers, Bond and his 
Chinese and American confreres pushed 
the remaining five planes off the field 
© a vegetable patch, camou 
flaged them as best they could before 
the Japs returned. In the second raid, 
1 250-pound bomb crashed through 
the hangar, ind scattered ill over the 
floor without exploding. Picric acid 
which covered Bond’s shoes, hands and 
clothing, affected his throat and he 


developed a heavy cough 

What Bond thought was a Charley 
horse as a result of his exercise in the 
vegetable patch kept bothering him 
during the next three days, but he was 


too busy to give it more than a passing 


thought. The only way out of Hong 
Kong was by CNAC’s planes and 
everybody and his brother wanted a 
ride. He had to direct the salvaging 
of equipment, the evacuation of im 
portant Chinese government person 
nel. For it was obvious from the first 
what was going to happen to the 
Crown Colony. The Japs kept on 
raiding from the air and within twen 
ty-four hours they had begun to close 
in on the mainland. 


Hong Kong ofhcials blew up what 
was left of Kaitak airport, except for 
1 300-foot strip which CNAC used 
for evacuating the refugees. During 
the first and second nights after the 
original attack, CNAC’s American 


> 


and Chinese pilots flew 272 people out 
side to safety, including Mme. Sun Yat 
Sen, widow of the founder of the 


America’s fighting men in China were preceded by 
@ group of unarmed airline pilots who outsmarted 
the Japs four years before Pearl Harbor. Here’s how 
they did it — and how they survived to chart and 
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H H Kung, 


China’s vice premier and tinance min 


Chinese Republic; 
ster, and his wife, sister of Mme. Sun 
ind Mme. Chiang Kai-Shek. In all, 
they carried out more than 400 


persons 


War Old Story to CNAC 


Back in Chungking to direct opera 
tions from there, Bond took his clothes 
off, started to crawl into bed for the 
first time in fifty-three hours, and dis 
covered that his “Charley horse” wa 
ictually several broken blood vessels 
n his left leg; now, nearly two weeks 
iter, as he was putting down the de 
tails ot the Hong Kong attac k, he still 
could not walk on it Sourly, he 


summed up 


All things considered, it Was a bad 
show. CNAC got badly caught. We 
knew, of course, trouble was coming, 
ind we had plans for evacuation that 
would have saved more if we had a 
chance. Orders were out to evacuate 
yur spare DC-3 engines and they would 
have gone out Monday night (the 
Japs attacked that morning) as well as 
1 lot of our more important supplies. 
If you think this sounds like a lousy 
ilibi, I would like you to know I 
think so, too. . One more night and 
getting the Condor out would have 
hanged the entire picture. . Any 
way, we are better off than we were 


n 1937 or in 1938 after Hankow 


Shanghai, Nanking, Peiping, Hai 
chow, Hankow, and now Hong Kong, 
to Bond, an old China hand and one 
the driving forces behind CNAC 
irtually from its beginnings, was 
vetting to be an old story. For a dec- 
de, the topside rickshas of the Middle 
Kingdom Space Machine Family, as 
he Chinese call the air transports or 

NAC, had tangled with the war 
hariots of the Mikado. It should hav e 
een some comfort to him to realize, 


owever, that alone, unarmed and un 
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On August 24, 1938—three years before Pearl Harbor—five Jap Zeros shot down this 
CNAC Douglas. Capt. Hugh L. Woods of Kansas City, the pilot, points to some of the 
bullet holes above. He landed on Pearl River, escaped by swimming under water while 
Zeros strafed and killed thirteen passengers, two crewmen. Divers and salvage barge 
salvaged the plane. 





aided, CNAC so far had always man 
aged to come out with most of its 


skin. 


Intermittently since the Shanghai 
war in 1932, CNAC had been threat 
ened, shot at, bombed and strafed up 
and down the coast and over the length 
and breadth of the country. When its 
bases were destroyed, CNAC simply 
built new ones, with runways over 
rice paddies, maintenance and repair 
shops in cavés in a mountainside. When 
a transport was shot out of the air o1 
strafed on the ground, CNAC tied the 
pieces together and brought the ship 
home again quite literally on a wing 
and a prayer. When its daytime sched 
ules were interrupted by enemy patrols, 
CNAC simply took to flying only at 
night or in weather so foul no Jap 
would dare venture from the hangar. 
When air raids raged over the cities 
on its routes, CNAC 
timed departures “fifteen minutes be 


sardonically 


fore the second raid;” arrivals, “thirty 
minutes after the third.” 

So, even as he was writing the ac 
count of the holocaust of the Crown 
Colony, Bond was making plans for 
rebuilding, for opening new routes. 
Thinking of the one DC-3 which 
escaped unscathed from Hong Kong 
only to be thoroughly riddled after it 
was forced down by engine failure at 
Namyung, he made this entry in the 
dairy: 


“It will take a long time and lots 
of parts trom the States. I can’t even 
guess when we can get the parts 
but one of these days we will have it 
back in service. We are resuming 
our schedules to the extent of three 
times per week.”’ 

Bond didn’t know it then, but the 
pieces he picked up at Hong Kong 
were to make CNAC’s greatest con 
tributions to the country it serves— 
and to the war effort of the newly 
United Nations as well. The Japs were 
triumphantly on the march not only 


(Continued on page 52 


























































Outer wings dismantled under water, 

crane lifts fuselage (above). Manager 

William Bond and Chinese “mayor” are 
shown below watching salvage. 





; 


- 
¢ 


Z, 
ei 
4 


; 
5 g , 
‘ 
Douglas was barged to Hong Kong and 
repaired, flying again in twelve days. 
These photos made by Dr. C. L. Sharp of 
Ft. Worth, father of Operations Manager 


Chuck Sharp of CNAC, shown in shorts 
aboard barge (below) 





These nose views show how North American Aviation, Inc 
has installed hard-hitting 75-millimeter cannon in its famous 
B-25 Mitchell medium bombers. Gun does not interfere with 
folding nose wheel. Its three-inch barrel (note comparison with 
soldier's hand at left) extends rearward behind pilot cabin 
Twin .50-cal. machine guns were also added to nose, which 
armor plated 


WINGED ARTILLE 


L AS] » called the ue «three months of change-over, having a diameter of about three 
Lil Fox k off from its 13,551 engineering man-hours and inches. The shell is twenty-six inches 
Guinea base to t method 380 new drawings in redesign in length and weighs twenty pounds, 
lling ts target was a Jap [he cannon necessitated a new and and the actual projectile weighs fif 
nsport, and the shorter nose structure replacing the teen pounds. The B-25 cannon does 

it was landing glass- enclosed bombardier’s cage. not fire shrapnel charges, using only 

for the kill Heavy armor plate against frontal fire high explosives. In a test, three were 


heavy flame fron was installed and it was necessary to fired in ten seconds. The range ot 


i 
= 


transport dis relocate the controls from the forward a 75-mm field gun, as used by ground 
ox” veered and compartment to the pilot’s cabin and artillerymen, is about seven or eight 
of fifteen Jap revise the navigator’s station. The miles. The aircraft version has an 


over. The single result was an increase of 2,000 pounds effective range of “several thousand 


to shreds. Back in the B 25’s g2ross weight. In addi yards.” 7 * 7 
W reported the tion, two .50-cal. machine guns were 
game was mounted in the nose. 


t i large Cannon packing B-25’s carry a 


Fox” hit it fiv crew consisting of pilot, copilot, can 
s called off the op noneer, radio operator and upper tur 


xt morning, the ret’ gunner [he pilot charges and 





wands into it. fires the 75 and the forward machine 
exploded in guns. North American officials say 

see Opposite the new guns do not affect the B-25’s 

speed or bomb bay capacity. Big secret 

fom a 7Semnil behind the cannon is its unique hydro 
ted in the nose of spring recoil mechanism. Recoil from 
frst American the gun’s discharge is “almost negligi 

Il to mount ble,” they claim, and pilots describe it 


gun lat than the 40-mm cannon. is similar to the “vibration. of an auto 


which 


R \] M { vs have c irried coughing on a cold morning.” 


B manufactured by The 75-mm cannon fires a projectile 
yn, Inc., at its 
have 75-mm 
equipment, and Here's B-25's huge 26 
pped with the nch, 20-pound, high 
: i ane City explosive shell held 
sas t 
: by Jack Fox NAA 
ry and modi field man in New 


Behind the installation Guinea 
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5-25 BLASTS DESTROYER 
WITH 75-MM CANNON 


The big Jap destroyer at left 
was the first warship to go down 
before the Army Air Forces’ 
new 75-millimeter aircraft can 
non. However, cannon fire alon 
was not credited with the sink 
ing, as the destroyer was also 
bombed in the same attack. Top 
photo shows a B-25 cannon 
carrier coming in for the kill. 
Center photo shows thi lap des 
troyer exploding internally. Af 
bottom is a_ clos up of thy 
wreckage, also showing (sm ill 
circle) a bomb just about to 
strike thy ship, while in the 
background several Jap creu 
men are seen floundering in thi 
water. Not thr hattered Sf ae k, 
painted with stripes. It was 
struck by one of a dozen of 75 
mm shells. Other wreckage, in 
cluding the bridge, resulted 
from cannon fire. 

Cannon-firing B-25's hare 
operated for several months in 
the New Guinea area. One creu 
reported: “One of these flying 
cannons pumped shells into a 
heavy cargo ship off Wewak and 
blew it right out of the water.” 
Barges, buildings and ack-ack 
positions have been blown up 
under a single shot. Th can 
nonized” Mitchells specialize in 
hitting ships, gun emplacements, 
barges, tanks and enemy planes. 
Their three -inch high ex plosin 
shells are effective in blowing up 
runways. Light tanks are pra 
tically turned inside out by a 
single shell, and narrow bridges, 
difficult for bombardiers, ar 
blasted sky-high by th projec- 
tiles. A 75-mm shell leaves thi 
muzzle with a force of approxi 
mately 3,600,000 foot-pounds 
of energy — enough to lift an 
object weighing 1,800 tons a 
distance of one foot, or with 
enough pushing power theoret 
ically to send a _one-pound 
projec tile 680 miles. 

Employment of 75-mm B-25's 
is expected fo revise tactics in 
several ways. Because of the ex 
plosive power of the projectiles, 
combined with their accuracy 
and low-level delivery, 75's un 
doubtedly will replace bombs on 
many targets. They can pock 
runways more efficiently and 
knock out small brid ges and 
anti-aircraft guns more effective 
ly than bombs. 


WAR AGAINST JAPAN 


(Continued from page 31) 
Rabaul, about which the aforestated 
communique was written, was struck 
by eight heavy raids during the period 
October 12-November 6, 1943, in 
which a total of over 700 Jap planes 
were destroyed on the ground and in 
the air. During the first five of these 
raids, in which over 500 enemy planes 
were destroyed or damaged, only thir 
teen AAI planes were lost. The sam 
tactics were used against the Wewak 
area, on a slightly smaller scale. The 
purpose in each case was to extend 
the air blockade of Japanese ground 
forces operating in the North Solo 
mons, New Britain and New Guinea 
That this purpose was achieved in the 
air was proved as Allied ground units 
continually rolled the Japs farther 
northward to the open Pacific. 

Air tactics have sparked the drive 
in that area since the Battle of the 
Coral Sea in May of 1942 turned the 
Japs back on their heels for the first 
time after Pearl Harbor. Now his- 
tory is the effective employment of all 
forms of air transport, including 
bombers and small civilian planes, in 
ferrying men and supplies into Port 
Moresby and beyond for the Papuan 
campaign. In June, Army and Navy 
air strength defeated the Japanese fleet 
at Midway and thereafter Japan re 
mained on the defensive while in 
August the Solomons campaign was 
opened for the beginning in earnest 
of large-scale Allied offensives in that 
urea. But the fact remains that all of 
our offensive action has taken place on 
the outer fringes of the Jap-controlled 
area, except for the Doolittle raid in 
April. 

The Pacific, from the Aleutians to 
Rabaul and across to Burma and China, 
will see greater offensives in the third 
year of our war against Japan. The 
Navy predicts big sea battles and 
carrier raids closer to Japan, the South- 
west Command appeals for more 
bombers for its operations in the direc 
tion of the Philippines; the Indian 
theatre 1S expected to send expeditions 
into Burma during the dry season 
which has four more months to run, 
and in China the 14th AAF is in 
creasing its operations; as far as sup 


plies permit, against Formosa and the 
China coast, while the 7th AAF in 
Hawaii sends its B-24’s into ever 


widening arcs of raids against widely 
scattered Jap islands. 

Our commanders in the Orient in 
clude the most brilliant air tactician 
in history—Chennault. Given adequate 
strength, they will defeat Japan in a 
minimum of time—with air power tar 
more destructive than that which is 
annihilating Germany. 
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Resolutions at Oklahoma City were handled by this committee, coinposed of (left to right): Seated—J. E. Yonge, George Logan, 


Ralph J. Hall 
Wilson Pau Hoheise! 


Kern Dodge (chairman) 


, Frank Fogarty, Percy McDonald, Fowler Barker and Dr. Ben Wood. 
T. E. Braniff, Merrill C. Meigs, Terrell C. Drinkwater and John E. P. Morgan. (Daily Oklahoman Photo.) 


Standing—Gill Rob 


CLINIC SETS PACE 
for Aviation Planning 


OLKS ti vho braved 
i hah oe 
comfort yt ground tran portation in 
order to be on hen the roll was 
4 illed it the st 1LIO! ( linic tor 
Lome tl itor | nning im Okla 
homa Cit ember I +, won't 
oon torget the br mn f the tim 


ly papers present igninicance 


idopted and above 


ot the resolution 
ill, the unparalleled hospitality of th« 
| I 


Oklahomans who d an affair with 


out precedent il history ot Via 
tion convention \ rt ght to know 

we've been to ju ill of them 
And if lin t In annual 

nt, ar should our vote go tor any 
thing, we'll cast it Oklahoma City 
is the permanent 

About 
could be con pared to with reference 
to such Vit il conven 


the onl clinic 
tion elements and 
program plannis g, time-clock preci 
sion tor meetings, entertainment ind 

dy Acker’s Na 
tional Air Carnival held annually (be 
ningham, Ala. So 


it wasn’ surprise to learn upon a! 


transportation 
fore the war 


rival at Oklahon ty that the fine 
Acker had 
been at work there, weeks in advance 
of the opening session The Oklahoma 
City Chamber of Commerce. the Na 
tional Act 


ing commiuttes Oo the 


ind experienced n ot 


Association = steer 
| 
Clinic —and 


Steady Acker, deserve all credit for 
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The Lea Bill sparked 
proceedings when 600 
aviation leaders con- 
vened at Oklahoma 
City. Highlights, as pre- 
sented here, will bring 
you up to date. 
* 


By GEORGE E. HADDAWAY 
* 


domestic aviation’s most successful and 
significant meeting in history. 

If there’s any fault to be found with 
the Clinic, and we don’t want to get 
in that position because it was almost 
perfect, we might complain about too 
many long speeches and not enough 
open debate and discussion. However, 
you can’t do everything in three days, 
and the papers presented should have 
had il] the priority they 
Nevertheless the 


received. 
convention would 
have been even more fruitful had the 
scores of delegates ind visitors been 
permitted to get into free and open 
discussions. 

There was some irony. Practically 
everyone came in by train, bus or 


iutoO — a pathetic commentary on 


what poor planning we must have done 


in the past and the miserable results 


of a government policy of stifling 
rather than expanding air transporta 
t10n. 

We hope there’s another clinic next 
year in order further to solidify the 
industry and continue the significant 
work toward building an America 
that can honestly boast of being “First 
in the Air.”” The National Aeronautic 
Association strengthened itself while 
strengthening the domestic aviation 
Oklahoma City 
planning conference; and a strong, 


healthy revitalized NAA is 


be desired not only for the present but 


industry with the 
much to 


in the years to come when an all 
inclusive aviation association can do 
much toward the establishment of 
aviation growth and dev elopment, un 
hampered by blind and 
groundlings on the Potomac who have 
been in the saddle too long, holding 
back the only industry in the world 
that can make as well as maintain the 
peace. 


ignorant 


Stir Over Lea Bill 


The resolutions adopted by the clinic 
delegates do not adequately reflect all 
that transpired during the three day 
of brilliant and vigorous discussions 
covering every phase of postwar do 
mestic aviation. Too long had we 
been tied down to the fatiguing busi 
ness of making war and it was re 
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freshing to get together again and dig 
into the realm of plan making and 
sounder, healthier and 
industry for the 


building a 
greater aviation 
future. 

More than anything else, the Clinic 
served as an efhicient broom that swept 
domestic aviation 


the cobwebs from 


minds — cobwebs that gathered dur 
ing two years of getting on with the 
war and nothing else — not even so 
much as a few days of concerted 
thinking about what kind of an air 
world we'll have tomorrow, a pursuit 
that can only be followed in an old- 
time rip-’em-up, tear-’em-up aviation 
Oklahoma Clinic 


to be. 


meeting like the 
fortunately turned out 

Without fireworks it wouldn’t have 
been much of a meeting. The pyro- 
technics started popping early the first 
day after a noonday luncheon address 
by Col. Ed Gorrell, president of the 
Air Transport Association, trade body 
Col. Ed 


made a stump speech for passage of 


for the scheduled airlines. 
the Lea Bill, which provided the open 


ing shot for the battles to follow. 
Afterwards, Director Thomas F. 
Walsh of the Michigan State Board of 
Aeronautics seized the floor and chal 
lenged Gorrell’s attitude, warning pas 


ot the Lea Bill 
iviation. Saying he came to the Clinic 


sage would st: angle 
not representing any airline but simply 
to do what I can to promote flying,” 


Walsh that 


was the only approach to uniformity 


denied Federal legislation 


in air regulation. “Even now,” said 


the Michigan spokesman, “state regu 


lations are mostly uniform and do not 
conflict with Federal regulations.” He 
idded that uniformity could be further 
promoted by making it a condition on 
Federal funds for 


which allocation of 


iviation would be based 


Further discussion of differences be- 


tween proponents ind opponents of 
the Lea Bill was postponed, with a 
part of the schedule 


But the up 


promise that l 


would be set aside for it. 


shot of it all was an announcement by 
Gill Robb Wilson, who was presiding, 
that “both sides had 


the matter for the present.” Thus, as 


agreed to table 


far as the official proceedings were con 


cerned, those who favored the Lea 


Bill had said their piece, while its op 


ponents were unable to express them 


selves in a thorough discussion. Not 
heard, ror example, were those W ho 
would disagree with both Gorrell’s 


airlines and 


Michigan’s Walsh—those 
whose chief complaint is that regula 
tions, whether state or Federal, can go 
discourage, rather 


too far and thus 


than encourage, the expansion of all 
phases ol 1Vviation. These and others 
had to all their views 1n the corridors 


ind hotel rooms. By the time the clinic 
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Highlights of resolutions wind- 
ing up the First National Clinic of 
Domestic Aviation Planning at 
Oklahoma City were (1) a request 
for the immediate establishment of 
a “secretary of national defense” 
with three under-secretaries for 
Army, Navy and Air Forces, and 
(2) failure of the Clinic to take a 
stand for or against the Lea Bill 


to extend Federal control over 
aviation. 
A separate Air Force had been 


proposed, but the cabinet post of 
secretary of defense was inserted 
in an amendment to the resolution, 
which pointed out that air power 
has “so amply and fully demon- 
strated its worth that we can no 
longer deny our Air Forces full 
authority.” 

States’ rights were voiced early 
in the proceedings at the clinic, and 
when the time for resolving, Chair- 
man Gill Robb Wilson announced 
both sides had agreed that the 
clinic would take no stand on the 


Lea bill. Meeting separately, di- 
rectors of the National Aero- 
nautic Association went on record 


against the bill as it then stood and 
named a committee to specify 
NAA’s objections, while members 
of the National Association of 
State Aviation Officials condemned 
the Lea Bill for ignoring states’ 
rights. 

Other resolutions 
were adopted recommended: 

Immediate extension of scheduled 


twelve in all 


air transport to smaller cities and 
towns, adoption of a national sys- 
tem of air and ear- 
marking of air postal revenues for 


parcel post 
air service extension. 

Continuation of CAA War Train- 
ing Service and extension beyond 
June 30, 1944, the Civilian Pilot 
Training Act of 1939, as amended. 

Preservation of private owner- 
ship and management of air serv- 
under reasonable regulated 
competition. 

Expansion of Federal, state and 
of airports for 


ices 


local construction 





SECRETARY FOR AIR URGED 


personal aircraft and _ simplifica- 
tion of regulations governing per- 
sonal aircraft. 

Immediate insofar as 
consistent with national defense, 
of regulations requiring twenty- 
four-hour guard at airports. 

Co-operation of both state and 
Federal authorities in state air- 
port programs. 

Continuance and expansion of in- 
tensive research by both govern- 
ment and private enterprise in all 
aspects of aviation. 


revision, 


Disposal after the war of sur- 
plus aviation equipment by an ap- 
propriate U. S. agency in such a 
manner as to protect taxpayers 


from unnecessary loss, the con- 
sumer from unreasonable prices, 
labor from unemployment and 


manufacturers and other interested 
from destructive 
petition at home and abroad. 


businesses com- 

Establishment by Congress of 
uniform procedure for termination 
and renegotiation of war contracts. 


Creation by the clinic of stand- 


ing committee on aviation educa- 
tion to co-operate with existing 
agencies and institutions in en- 
couraging, extending and imple- 


education in all 
organized and school 
tems of the nation. 


menting aviation 
schools sys- 
Expression of appreciation for 
success and courtesies of the clinic 
to Gov. Robert S. Kerr of Okla- 
homa, Mayor R. A. Hefner of Okla 
homa City, City Manager H. E. 
Bailey, C. of C. Manager Stanley 
Draper and his staff and 
ates; Steadham Acker of Birming- 
ham, who worked tirelessly on the 
program; General Chairman O. M. 
Mosier, President Gill Robb Wil- 
son and the NAA; and others work- 
ing with the clinic, including the 
Oklahoma Civil Air Patrol, War 
Council Drivers Corps, Air Scouts, 
Highway Patrol, Auxiliary High- 


assocl- 


way Patrol, Oklahoma Times and 
Daily Oklahoman, and the secre- 
tarial staffs. 








got around to resolutions, the Lea Bill 


was too hot to handle and no stand 
on it was taken by the clinic. 
Later, Roy A. Watkins, 
vice president and general manager of 
the Howard Aircraft Corporation of 


Chicago, said, “Some of the delegates 


executive 


feel it is absolutely necessary to get 
ad severance from the air transport 


the future of the nation’s 


group so 
industry can be assured by the adop- 
different type of 
than will be possible under the Lea 


Bill.” Watkins added: 


“Perhaps we did a poor job in present- 


tion of a program 


Explaining, 





ing our case, and if we did, the reason 
was lack of organization and contact 
to get down to business on our own 


particular problems. We have ot 


to discard the idea of dumping all 
aviation into one basket, which is 
just about parallel to putting Buick 
Chrysler 


under the Interstate 


Commission 


and 
Commerce because the 
Santa Fe and Pennsylvania railroads 
are there. This also applies to charter 
plane owners, operators and their re- 
lated upon 
aircraft industry must rely for a major 
(Continued on page 56) 


groups whom the small 
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Heavy seas too perilous for average fly- 
ing boats don't faze the Navy's huge 
Martin Mars. She's shown here taxiing 
in Chesapeake Bay with 141,000 pounds 
gross weight for recent test flights. Her 
four motors are Wright's latest “super” 


2,200-hp Cyclones. 


Mars Aloft 32 Hours 


FTER ily completing 
} 


1 series renuous tests, the 


mammoth Marti world’s larg 
st tlying boat, fa vone into Navy 
transport rvi flying Liberty 
hip 
T he S¢ nmty 
top, non-reft uc ndurance¢ 
consisted of a fligh isting thirty-two 
hours and se' ninutes shatter 
international 
closed circuit distat record tor 1 
planes ind b iting thre other othcial 
ind seven unofhcial records. In doing 
o, the Mars travelled over 4,600 miles 
non-stop in the vicinity of Baltimore 
That flight coul ve carried it to 
Berlin and ir as London. It 
carried th uivalent of a standard 
ulroad tank ir < fuel. about 8.000 
gallons, and her gross ight, includ 
ing the { ent V¢ lan crew, Was 
141,000 pou take-of 
On another lig] test, the Mars 
lemonstrated t tWin-en gine per 
formance by « ith two of its 
tour 2,200 hp Wright Cyclones (both 
on the same siade cut out and fully 
feathered 


Structural treng } is proved by 


diving the Mar h power on trom 


in altitude of « r 13,000 Teet The 


Navy asked for 


ind pull outs at 


s but the Dig boat iccelerometet 


e’s in the test 
Vinge W ithst ind 
the equivalent 


Csuard cutter 


No camera stopped those two pro 


pellers at right above They're fully 
feathered and dead still as Mars climbs 
on two starboard motors. (Note hard 
rudder deflection That far away object 
(lower view s @ man at opposite end 


of 200-#+ wing 


The Mars has a 1 tt two-deck 
t 
hull containing the cubie capacity ofa 
| 
hitteen-room house Inside arc leep 
iccommodations tor sixteen, 1 


IV -cquippe | valley ind a flight deck 


sO lar RC her capt in can pace it as if 
he were riding a steamer’s bridge 
Cargo capacity over normal distance is 


tons—more than is carned 
* - * 


htteen 


by in ordinary freight car. 





Awarded to “Whe Detroit 


eZ. of bg Re ied Dramatically demonstrating their. Power to Win, 
Corporation Red Seal Engines are E building a tremendous heritage that will 


for High Achievement. om empentty influence America’s to Win in the ¥ 
epee Are Pater oot re 
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AVIATION'S 
“EXPLOSION” 


We're turning out plenty of planes, but we aren't 


in “mass production.” Before you argue the point, 

read this sober and encouraging review of the situa- 

tion by Mac Short, one of the ablest aircraftsmen 
in the business. 


By MAC SHORT 


OW frequently have you been 
| i isked, “How about this busi 
ness of airplanes?” Let us examine 
some ol the operating Ol industrial 
ispects from an engineering viewpoint 
which is generally one of rational 
zation. From these facts, we may well 
iccount for some oft the enginecring 
pr ciples ind problem existing today 
or with the urplane its lf 


' 


! 
Don't contuse th following figures 


ind facts with a Chamber of Com 


merce press re or a page out of a 

congressional investigation They re 
' — 

points that are! prul our rationali 


r 


t 
1LIOT 


Aviation’s Explosion 


t iT \ humble opinion 
that over th past five years the au 
plane busi nd not expand; it 

ply x plod ] mh pieces fell il] 
the map of tl | nited States 
In sR w I ] t the industrialists 
mi ht 1) Va ons busine s. We 
\ ¢ meet ‘ pu payrolls from the 
ol iy not roK k We were i 
most n in money There were ip 
proximately thirty thousand men em 
pl ved in the urtrame business, ex 
clusive of engine ind accessories They 
did about $130,000,0¢ worth of busi 
« 
bin yea ’ ibout at the 
irn of this year there will be ove! 
1,100,000 men and women in the 
urftrame pla inc uding their sub 
contractors That is a gain of over a 
million in five year really, it may 
be more prope o say that it has 
nly been over a span ot ibout thre 
years is the slope of the curve of 


ersonnel versus years takes i real 


turn upw irds in 1940, the point where 
the explosion probably started The 
combustion pr ssure went up as the 


spark of December 7, 1941, set off 





40 


the charge — and now, as one ob 
server, | would say we are hearing 
the detonating knock. The lead wasn’t 
added at the right time and you can 
call the lead by any name you like — 
such as war manpower, absenteeism, 
or labor unrest. 

This business of building airplanes 
did explode from about the 44th to Ist 
in the national volume of business 
through these past five years. As com 
parisons are helpful, the motor car and 
truck business did about a_ billion, 
three hundred million in 1938, and 
Its pe ik year of 1941 did about threc 
billion, seven hundred million — or 
roughly, about a three-fold increase 
n dollar volume from 1938 until this 
peacetime industry switched over to 
war products. 

I said that in 1938 there were about 
thirty thousand men in the industry, 
ind there were so Tew Women on pro 
ductive work as to hardly warrant 
them a percentage standing. Now, 
however, we have reported 42 per cent 


women in the airframe industry. 





Mac Short, vice president of Vega and 
president of the Society of Automotive 
Engineers, reviewed “Aviation's Explosion” 
at a meeting of the Texas SAE Sec- 
tion. He is shown above at left, while 
Harold Schwedes, North American Avia- 
tion's Texas manager and SAE chairman, 
listens to a story by John A. A. Warner, 
SAE general manager. 








The spread of the pattern to the 
industrial centers of the United States 
when the explosion took place, plus 
the 42 per cent figure, is of interest 
to the engineer in a somewhat dif- 
ferent manner than to the industrial- 
ist. The scatter across the length and 
breadth of the land and the scatter 
of production work to men and 
women workers alike, who were but 
a few years ago — yes, even a few 
months ago — doing a line of work, 
plying a trade, or peddling a product 
that had not the slightest resemblance 
to the job they are now doing in this 
industry — establishes to my mind a 
basic engineering principle encompass 


ing both design and production. 


Easy to Build, Hard to Manufacture 


I have repeatedly made the state- 
ment to some of my associates that 
this business of building airplanes is 
easy, but that they are hard to manu- 
facture. This is the principle that I 
have just referred to. 

To build implies making substan- 
tially complete units in a single loca- 
tion by bringing many parts to it 
and installing may others into the 
complete frame work. It’s like build- 


ing a house. 


But, to manufacture implies pro- 
ducing by fabricating parts into as- 
semblies, adding the bits and pieces, 
and gadgets, in the logical sequence, 
then flowing them into a line of pro- 
gression with the completed units com- 
ing off the end in a quantity equal to 
the schedule and without a lot of 
people swarming around the unit as it 
nears the end of the line. 

To establish proof of this principle 
is to remind you that five years ago 
the design was prosecuted by a well 
established group of men competent 
in engineering — tooling — fabrica- 
tion and assembly. They all knew 
the airplane. They could even splice 
cables, weld, or if necessary, start the 
engines. The product was maintained 
and flown in our armed services by 
seasoned experts. Changes — if I may 
use the word here, were the rule and 
everyone took them as part of the 
day’s work. If it wasn’t about as 
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dentally, superimposed on this manu- 
facturing problem has been the turn- 


MILITARY PLANE PRODUCTION 
SHOWING MONTHLY OUTPUT & INCREASE 


in airframe weight’ and number of planes 
MAY-OCTOBER 1943 


INDEX: APRIL EQUALS 100 


over of productive workers, whose 
action in this regard does not make 
the problem any easier. 

Therefore, | am firmly convinced 
that this industry has learned how to 
manufacture aircraft at an nubeliev- 
able rate with an equally 
able preponderance of green workers, 
both men and women. Because we 
have learned how to solve this dificult 


unbeliev- 


667 


— — 


| million 


y Total Airframe Weight Production Ibs 
be. ad | 


problem, it seems reasonable that we 
can now keep up the pace, or even 


[4 Total Number of Planes Produced increase the pounds of airframe re 


quired per year without increasing the 





61.4 


million 
Ibs tion to that which we have just passed 


total man-hours to a similar propor- 


59.4 


million =e . 
ibs The point of all of this is to at- 


through. 





tempt to prove my principle about 


55.8 


manutacturing. Be- 
million i 


building versus 


fore the designer or production man 


million 


Ibs 





7058 


planes 


7015 
pianes 














53.4 = 
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nvolved is a new power plant, it 
wasn’t worth beefing about. 

This was the situation about five 
years ago We 


urplanes to be built — not manufac- 


de signed and tooled 


tured. These are harsh words, and may- 
ome ot you production men W ould 
ke to take issue with me. But, do 
you not recall dragging in most ot 
the equipment through a small cabin 
door in a completely buttoned up 
fuselage, or other equally as antiquated 
procedures? But we got along pretty 
vell, as everyone knew his job and 
us knew the other fellow’s, 

ilso 

Mind you, this is not said to be 
critical. It was no fault of the de 
sig A the tool man, ofr the shop 
superintendent, it was simply the order 
of the day — the easiest and cheapest 

1y to build airplanes in limited num- 
ers with limited engineering and tool- 
neg, limited space, and not the least 
mong them, limited capital. 

Along came the war in Europe and 
he call for American aircraft. You 
member the 1938 high for one order 
x 300 bombers for Britain. 

1938 we produced, of all military 

something less than 3,800 air 


For 1943, we are told by the 


DECEMBER, 1943 


War Production Board, that this in- 
produce in excess of 
About a 27-fold in 


crease in numbers alone, not taking 


dustry will 
100,000 units. 


into account the relative complexity 
of change in size and weight through 
these five years. I ask you if this is 
not an explosion, rather than expan- 
sion of our productive rate. 

Airplanes were easy to build by ex 
perts. However, they are hard to 
manufacture, 
help. When we exploded, our talent 


especially W ith green 


and ingenuity did not expand in 
proportion. Design, tooling, produc- 
tion methods, and supervision could 
hardly keep pace, and with all this 
came the inexperienced shop hand. We 
did have difhculty getting into pro- 
duction on a manufacturing basis. 
However, we have since found out 
why it is hard to manufacture. One 
must start at the three-view, the 
grass roots of this problem and plan, 
and plan, for production. 

This you can see at North Ameri- 
can or Consolidated, or other aircraft 
plants. They have re-designed and 
tooled for production and are able to 
absorb these many thousands of work- 
ers, not mechanics, in making the 


planes to meet the schedule. Inci- 


could do much about getting going 
in a manner that would satisfy the Sun- 
day supplement writer or the self- 
appointed production expert, we woke 
Sunday morning to 
learn that we must start to manufac- 


unheard-of 


up one bright 


ture the hard way in 
quantities — airplanes that were basi- 
cally designed to be built. 

I say there is one question about 
this business of airplanes that we are 
rapidly answering: we are manufac- 
turing them through the use of good 
engineering, good tooling, and good 
shop procedure. These functions will, 
in my mind, take the knock out of 
the manpower problem and we are 
going to cool down this water jacket 
of public opinion — at least, about 
certain phases of this business of pro- 
ducing aircraft. 

Well, so much for that philosophy, 
but as the questions go, how about 
this business of mass production of 


urplanes? 


Mass Production a Misnomer 


Some authorities say we are mass 
producing them; but not proposing 
to pose as an authority, but simply 
one of the boys — I contend that we 
are producing them with the masses. 
Mass production implies many units 
a day and probably many parts alike 
in the units — such as 1,000 electric 
refrigerators a day — 1,000 cars a day. 
But in this business of airplanes, ‘taint 
so. The productive labor that pro- 
duces 1,000 units per day might pro- 
duce ten airframes of the twin-engined 
bomber class per day. 

As for airframe parts and the num- 
bers required per ship — I took a look 
at the parts requirements cards on our 
twin-engined bomber line. About fif- 
teen thousand airframe parts, exclu- 

(Continued on page 60) 
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Shortening the steps from Bauxite to 


Bomber... Having built the first and only plant 
in the country where bauxite comes in at one end and 
aluminum sheet rolls out the other, Reynolds now car- 
ries the process still farther . .. making finished air- 
craft parts right at the aluminum source. 

Since scrap from these parts averages 30%, Rey- 
nolds pre-fabrication saves aircraft manufacturers 
valuable storage space and labor . . . saves America 
precious shipping space and inevitable waste in han- 
dling. Reynolds turns out finished parts, quicker...and 
puts the scrap ‘back into the scrap"’ immediately. 

For ‘‘flying aluminum," call for a Reynolds Sales 
Engineer . . . available throughout the United States 


REYNOLDS METALS COMPANY 
PARTS DIVISION + LOUISVILLE + KENTUCKY 
GENERAL OFFICES + RICHMOND + VIRGINIA 

38 PLANTS IN 13 STATES 


Aerial view of Reynolds plant at Listerhill, Alabama. Here bauxite is 
refined into alumina; the alumina is reduced into aluminum; and the 


aluminum is cast, alloyed and fabricated into sheet and rod. 


View of the Reynolds 300,000 sq. ft. expansion of the Parts Division 
in Lovisville. New equipment includes giant 5,000 ton hydraulic press. 


Reynolds Aluminum and finished airplane parts start in this Arkansas 
bauxite mine. Reynolds mines more bauxite per year than had ever 


been mined yearly before the war in the United States. 
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Reynolds rolled aluminum alloy forging stock, tested and Army-Navy 


inspected, ready to be forged into aircraft propellers 


———— 
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BY BILL GREEN 





Taking issue with an airline president. . . . The tail (356 air- 
liners) would wag the dog (30,000 private airplanes). . . . Big 
cities threaten standby airports. . Let’s simplify the rules. 


Whoa to the Airlines . s en ring in that particular Los Angeles and back without ever 


HE ot o we ha d ek n irging mong nd 1 having a full load either of passengers, 
7 on lcast on a na t \ s becat the n of mail, or of air express. Neverthe 
' ch the pr omers would b le to furnish less, we have ridden between two of 
the towns on such a route and have 
seen buses and trains pick up tremen 
» law that ould not engagi dous loads of local mail, express and 

n that business because there al: passengers. 


were enough people to satisfy tl ( We know that a great many fine, 


Nand they; t m1 ' 
mand, then the con panies Wwe healthy towns in this country are en 


| ] 
yullt up sin that } uld . . 
built up since that time wouk tirely without airmail, airline service 


never existed and, in fact, it is not feasible for them 
Today, however, there a thirty to use such service because their mail 
mayor Operators in it particular or express would have to go a consid 
1eld oil exploration by geophysic il erable portion of its trip (counted in 
ind all thirty-five of then time elapsed) by train, by bus, or 
vot have become as large as any one of other slow means. We believe, there- 
ind we the original five The combined com fore, that the people of those towns, 
Arnold panies that we have started up now realizing that even though a letter 
down Lis employ approximately 800 people and comes by airmail, it saves very little 
have done work all over the world, time over coming all the way by train, 
ind are, in fact, now engaged in work will not spend the extra money for 
n several countries and are supplying the airmail. On the other hand, if 
equipment used everywhere there were prompt, fast pick up serv- 
We do not believe that the air routes ices between those towns and the air 
should be controlled by railroad or by line terminals, then we believe that the 
lines and to that extent we agree uirlines would require many more ait 
with this airline president. We be planes and many more trips per day in 
tatement lieve that there should be, however, order to get their jobs done. 

Any time within the limits of safety usually To some extent. although we appre 
he competition presel by the CAA) unrestricted ciate what the airlines are doing, and 
permit all the competition in the air carrier field the fact that they do offer a marvelous 

gaged in the Some time ago at a meeting the transportation service, we resent very 
bstantial profit, local aviation planners, we urged greatly the attitude that the airlines 
e to greate! that all bidders for small airlines, feed have exhibited many times in the past 

of the rights er lines, charter services, etc., be care to the extent of trying to crowd local 


in the fully considered and that no bid be private flying from the fields that they 
t 


YALE 


because it rejected simply because an outfit had use, and trying time after time to ge 
ither quickly, not previously engaged in airline work, legislation passed which benefited them 
class legis or did not have a million dollars. The ind hog-tied and hobbled all the rest 


Tew to the loc il press has shown that some pretty of aviation. 


Such rea good urlines ove! the world have been W e have to keep in mind that at 


rea onable ind « tablished ind run by one man, with the beginning of this wal the urlines 


one airplane. Who can say that hun of this country owned no more than 


dreds of new airlines could not be 356. ves. 356 airplanes of all cate 


st > t tis : ‘ , 
urted up tomorrow ind run sats gories. Private flyers, on the other 


hand, owned something like 30,000 


1 time 


' r] | 
major companies factorily for both the public ind the 
owners thereof, and constitute 


aati ndous idy incementl 


id of work we uirplanes. It would, therefore, be ob 


yme of these majo vious that any attempts on the part 


. sery f : ‘ 
wrot¢ irticles in ace ot the airlines to govern all air trans 


deploring th We have seen a major airline fly port along their own ideas would be 


tht meaning ships day ifter day trom New York to 1 plain case ot the tail ittempting to 
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wag the dog. There is too much of 


that kind of stuff going on in America 
today, where the majority is controlled 


by a very small and dominant mi 


nority, which time after time has 


show n that it was demanding things 


that it didn’t even need and weren’t 


good for it. 
We think the airlines ought to take 
chances in exactly 


their competition 


like every other business man has. (We 
The 


more we all get in there and pitch, 


know most of them are willing.) 


the more business we can dig up. This 


big and its resources are 


A little effort and thought 


country is 
unlimited 
on our part will conquer practically 
iny problem and we might as well do 


it honestly and reasonably. 


* * - 


A Point to Remember 


do we advocate the 


At 


vovernment or the municipality xO- 


no time 


ing into competition with individual 


We, 
ictually prefer that all airports of the 


enterprise. therefore, would 


future, at least for private business, 


be run by private business itself. 
Anything that 
Dallas, o1 


ton, or any other large town, to gather 


would be done in 


Tulsa or Boston, or Hous 
in all the aircraft business to the muni- 
cipal airport, would inevitably operate 
to the detriment of many other smaller 
fields which have been taking care of 
the public all this time. For Dallas or 
Oklahoma City to 
all of the local airplane business would 


try to gather in 


practically be sacrilegious in view of 
the way they have treated the public 
during the last several years. If it 
were not for such people as Johnnie 


Burke, Bob Millsap, Bill Garthoeffner, 


% ABILITY 


DOLAN 
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AIRCRAFT 


and others of their ilk, we would be 
without any landing facilities in a good 
We 


bec n 


part of this country. are certain 
that bilked by 


some municipal agencies, and we see no 


the public has 
reason for delivering aviation back into 
their hands. 

No one had to provide municipal 
or governmental sponsorship for fill- 
ing stations in this country. When the 
business justified the filling stations, 
they sprang up everywhere. It got to 
where no one worried about running 
out of gas because at the top of the 
next hill there was always a gas sta- 
tion. We believe that when airplane 


trathc justifies it, these same filling 


provide landing 
the 


aviation 


stations will strips 
highways and will 


Nobody has 


Ww ill 


adjacent to 
cater to trade. 
to regulate that or sponsor it. It 
the 


ind il we provide the facilities before 


come when business justifies it, 
the business justihes it, these facilities 


will either be terrifically expensive or 
they will go to rack and ruin as many 
did that built by the 
government in Oklahoma Texas 
several years 1Z0 before there was any 


We know 


are 


airports were 


and 


business to support them. 


that in this country there several 


thousand people with money who are 
considering starting some sort of avia- 
tion enterprise once the air 1s cleat 
igain. Let’s give those people a chance. 
Only with competition and free enter- 
prise will we reach our ultimate great 
This iS America. 


est advancement. 


Let it be run by Americans. 


x * *® 


Simplified CAA Rules Neede¢ 


The other day we had an opportuni- 


ty to make a little talk at a meeting 


PRECISION * 


DALLAS, TEXAS 


MANUFACTURING 


where Josh Lee, a member of the Civil 
Aeronautics Board, was also speaking. 
We were ov erjoyed to find that one of 
the speakers present, the leader of one 
of the largest organizations in this 
country, took advantage of the oppor 
tunity for all 
private flyers, that he hoped the Civil 
Aeronautics Board would simplify its 


requirement for aviation of the future 


to make the statement 


sO as to permit any reasonably safe 


and sane people to engage in it. 
The CAA in 


been fairly reasonable, but in a number 


the past has usually 


of cases, hav e promulgated some rather 


and silly regulations 


which cost the people a great deal of 


far-reaching 


time and do no good whatsoever. 
We state again that it aviation is to 
reach its maximum, then it must be 
as little absolutely 
necessary. We know that some people 


kill 


of every regulation there is, and other 


restrained as is 


ire going to themselves in spite 
people wouldn’t kill themselves even 
if there were no regulations at all. We, 
therefore, think that education is the 
policy that should be followed rather 
than rules and regulations. In spite of 
all the rules and regulations we have 
ever made, we still have bootlegging, 
black markets, murder, robbery, graft, 
and everything else, and it makes no 
difference how many regulations have 
the 
keep right on doing the same thing. 


been promulgated, same people 
All the regulations do is embarrass the 
people Ww ho would not do those things. 

We therefore urge that the air be 
kept clear, that no unreasonable re 
strictions be imposed, and especially 
that free enterprise be permitted to 
operate in an orderly manner without 


restraint. 


PRODUCTION 


COMPANY 

















PARTS. Large assortment 


ot parts, instruments, radios 






and accessories, carried to sup- 


ply your immediate require- 






ments. Due to present condi 







tions, on parts difficult to ob- 


tain, we will move Heaven and 






Earth to keep you flying. Let 






us know your needs. 






INSTRUMENTS, 
ACCESSORIES, 
RADIOS. We maintain the 


latest equipment designed to 
simplify the most complicated 


and delicate adjustments, in OM 
the hands of men with long 
SS eee 


experience who are specialists 














































in Radio and Instrument Main x Vv 


tenance and Repair. We are SQ” 


factory sales and service repre- With the coming of 


sentatives for leading aircraft 
products. 


BENDIX peace, as in the past— e 


SCINTILLA we will be handling the 


sales of the airplanes 


AIRCRAFT REPAIR 
AND REBUILDING. 


Fully equipped shops for all 





types of government approved 


maintenance and repatr. Serv- ZYGLO 


ice by men whose job it is to - \ 
assure you safe and long effi- AGNAFLI) 
cient operation of your air- 

\ F iin 


plane. \MRGNAGLO)/ + MEANING TO FLYING. 


that WILL BRING A NEW 


ENGINE OVERHAUL 
AND REBUILDING. 


This department leaves no 
stone unturned for precision 
and perfection of engine main. 
tenance and repair. Elaborately 
equipped shops include motor 
dis-assembly with modern 
cleaning equipment, all latest 
facilities and methods for in- 
spection and complete assembly 
shop with every type machine 
tool and instruments for minor 


or major engine repairs and § 
overhauls. g ; 
au 


MAGNA-FLUX 
MAGNAGLO. ZYGLO 


These processes insure the 
most painstaking inspection of 
both ferrous and non-ferrous 
metal parts, revealing the most 
microscopic flaws in any metal 
part. Your safeguard for ut. 
most safety in flight. 


MRERAFT 


MEACHAM FIELD 


















MAINTENANCE 
AND REPAIF 
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| [... in the Southwest this organization has From propeller hub to tail wheel—airplane maintenance 


brought the fixed base operator and the and repair is our business. From installation of an 















individual f 4 own plane, a new conception of re , 
ndividual flying his _— wr accessory .. . minor adjustment of instruments or radio, 


airplane service, maintenance and repair based on the as 
: to complete overhaul and rebuilding of engines, we 
proven principles of automotive service. 





have the most completely equipped shops, with the 
y eq 
The men in this organization KNOW airplanes — have latest tools and equipment in the hands of men who 


been flying them .. . designing them .. . selling them are specialists in all branches of airplane maintenance 


— for over twenty years, have been in the pioneering = and repair. Here, you will find it’s as easy to fly in 
work that has made the modern airplane possible. . ae 

‘ for the work you need, as when you drive in to your 
We know that first, last and always, the airplane is 


, local service man for a lubrication or to have a dent 
transportation in its highest state of perfection. But, 


any airplane, regardless of its cost, is only useful when remved from the fender of your automobile. Complete 


it is flying. To KEEP THEM FLYING is OUR job! stocks of Radios . . . Instruments . . . Accessories. 


eA SALES CO. 


FORT WORTH, TEXAS 






SEQUENCE 
How to Bly Jt Property 


By GEORGE R. CLAY 


PART Ill 
CONCLUSION 


Series of Turns 


AST mont eft you climb 
L ng to I.) t mm smooth, 
1 | t ree climbing 
tip right 

nose in 
that sloppy 
lop juickly tron 


r 
Maybe they 


ing OT tedi 
velop 1 tine 
ter the 


ad youl 


section 
wind—the sam« 
quence work 
we should be 
ird the road, 
judgment. A 
with a thirty 


| 
us directly 


on 
our first 
1 couple ot 
tc the same 
ft This puts us 
Holding our head 
1 we then execute 


' 
ne right, 


using 
\gain, upon 
point until 
When we 
nother 180 
nve degree 
This turn 

we ac 

n to the 

‘ree bank 
the wind 
should 
Cruising 

we start a 
with SIXTY 
followed up 


id turn to the 


These two 360’s put us up wind 


Vain 
Although it’ 


ind may not be required, here’s a good 


up to the inspector, 


pot to do two 720-degree turns, one 


to the right ind one to the left. By 
this time the inspectol knows whether 
or not you’ve had sufhcient instruc 
tion and practice ind in the case of 


20's, would be judging youl ibility 
is a pilot; for in these turns, the pilot 
brings into play every ounce of co 
ordination and flying skill. 

\ few hints on 720’s—don’t get 
lost in the turns It’s easy to get lost 
have failed their 


ind many pilots 


{] 


light tests because of this factor 
Watch your road and count your turns 

out loud if necessary. Also, don’t 
let the slip-stream “bump” catch you 
unawares. It is likely to be violent— 
more so in the 720 than the 360. 
Keep your stick and rudders firm and 
expect the “bump” you will certainly 
get if you hold your altitude correctly 

It you are too steep ind are losing 
iultitude, shallow-out with the stick 
ind under no circumstances try to 
correct your bank with rudder. Re 
member your elev itors, or back stick, 
governs the tightness of your turn 
It doesn’t govern your ball but does 
contribute to that “good feeling” you 
get in a good turn 

Don’t lose more than 10 per cent of 
your cruising speed in the turn. If 
you do, your nose is too high. And 
don’t gain any speed—that means 
you're diving with not enough back 
pressure Remember that all turns 
of 360 degrees or over are considered 
icrobatics and that means a parachute 
is required. Turns with more than 
torty-five-degree bank shall not be 


done below 1,500 feet. 


The lucky pilots who have lived 


through two sloppy turns too close to 
the ground, resulting in CI ish, ire 


usually most indignant when ques 


tioned is to why they had spun in 


" 1 
Practically every mother’s son of then 


will deny he Was entering a spin, but 
. ' ' 
nat happens Remembe you 


rt 
have littl to compare youl speed to 


that § \ 


if high iltitudes; ind the spin you 


might be happy ro lucky with at high 


altitudes becomes a demon of death at 


low altitudes, particularly under a 
thousand feet. 

If the inspector is satisfied with 
your sequence series of turns, it’s 
climbing turns again to 2,000 feet. 
More than likely we’ve worked quite 
a distance from the airport and now is 
the time to start working towards 


home. 


Series of Stalls 


At 2,000 teet we resume our se 
quence. The new series of stalls, to 
be distinguished from the type they 
used to teach, are not pure stalls is 
we used to think of them, but rather, 
stall recognition maneuvers. They are 
among the most valuable of all train 
ing maneuvers, yet easy to master. 
It’s an easy matter to stall at take-off 
or in turns close to the ground and 
not recover in time to save your 
neck and airplane; and adequate train 
ing in stall recognition practically 
eliminates the chance of such tragedy 
because the student knows what’s go 
ing on before it’s too late and corrects 
automatically. This recognition of the 
“feel” of a stall is as important, if 
not more so, than the recovery after 
the stall 1S complete. 

It’s always better to do all your 
stalls into the wind unless, as pointed 
out above, you are “working yout 
way” back toward the airport and the 
inspector gives his permission to stall 
down-wind or cross-wind — just so 
he knows you know the wind direc 
tion. Anyhow, when you're not flying 
in relation to the ground (as in the 
low sequence, Ww here work is in rela 
tion to the ground ) wind direction 


isn’t a factor and stalls can be done in 
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a 
> 
NO. 1 POWER-ON STALL 
A 
- 
NO. 2 POWER-ON STALL 
ce 
| > | 
| 
NO POWER-ON STALL 
| 
| 
| 
- 
iny directior sally as well as up 
| | ] | 
wind The reason why the sequence 
< il] ro I wind ilis 1s to prove 
it | wind 
vou |} it times the exact win 
1:1 j = 
direct for an accomplished pilot 
ilways ows his wind 
Cl by ’ ng i direction 
, ' 
C I i ' 1 clearing 
| | 
l i ylendid as ¥ 1S usetu 
m ] elt ind o very stu 
a ) ad t a gnt perform Y 
co ct I clearing turn is 4 
“i'd ] bet ore iny naneuvel in 
which there’s to be a change in ilti 
tude betor stalls, chandelles, lazy 
, , 
eights, spins and all other similar acro 


some st udents might 


go into cClearin turns before execut 

aes 
ing power turns Of verticals, which 
immediately ves them away — they 


inticipate a change of iltitude when 


n’t intended, probably re 


1 change 


up to 1n 


been ut 


ting wnat they ve 
with a 
| 


nose down to increase specd, 


When the ninety 


The cle iring turn starts out 


1 
throttle at cruising 


degree station is reached, roll the plane 
in the opposit¢ direction, raising the 
nose simultaneously and increase throt 
tle This will give you a teep ninety 


degree vertical permitting you to cleat 


the area below, making sure anothe: 
plane n’t working under you. In 
iddition the mancuver gives you 1n 
cre ised ultit ide which you need it 
this p it th sequence W hen cel 
tal by observation your area 
clear, you are ready for tl number 
' po rt oO tall 

\ Pou On Sta At cruising, 
or slightly under cruising, we gently 
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pull the nose of the ship just above 
landing position and hold it there until 


we feel the burble point has been 
reached and that another second the 
stall will take immediate effect. The 


loose and uncomfortable. 


vibrate At 


controls are 


The stick will this mo 


. | {| ti 1] 
ment — a split seconc wetore the stall 


sets in, thrust the stick 


we quickly 
forward, simultaneously ad\ incing the 


throttle, ind catch the nose right on 


the horizon, holding it there until 


Cruising peed 1S resumed, co ordinat 


] 
ing our throttle to Keep our engine 


turning normally and not under strain 


Remember to steer clear of using any 


bur ble 


point. Keep your wings level and nose 


uleron while Waiting for the 


straight by careful use of the rudder. 
MUNCcE 


to blank out in a stall, we come to de 


the rudders are the last control 
pend on them in this maneuver. Ail 
erons are tricky near the stalling point 
using them, 


ind we'll get in trouble 


resulting in sloppy flying at our high 


iltitude and know what at low 


iltitudes. 


you 


No. 2 Power-On Stall. The prelimi 


nary here 1S the clearing turn and 


clearing our immediate irea with oul 


head, neck and eyes. When cleared, 
we lift the nose gently ind smoothly 
to a position just above landing atti 
tude, holding that position as above 


» th trl ’ 
with tnrotti .ct or slightly under crus 


ii the nose begins to settle in 
At this point we recover ex 


ictly as we did in No. 1. 


we discovet 


However, 
that the eXtra split seconds 
into the stall and past the burble point 
catch the nose on the 


means we can’t 


horize n It begins to rise a little below 


the horizon We 
throttle is in No. a 


No. 3 Pou r-C)n 


complete, un idulterated st all. 


co-ordinate Oul 


This 1s 1 
We be 
Then we 


1 
vin by ciearing our irea. 


lift our nose a little higher than in the 
two previous stalls and gradually bring 
our elevators back, careful to keep our 
In this 
stall the airplane will have a tendency 


wings level and nos¢ straight. 


to turn off to the left which is over 
come and compensated for by holding 
a little right rudder — not too much 
— just enough to maintain a straight 
heading. Without permitting the nos¢ 


to go higher, we gi idually come back 


with the stick until we feel the 
break.” It’s a feeling you would be 
likely to get if your stick suddenly 


bent. At this instant we haul back 


completely on our elevators — as fat 
is they will go. Our nose will immedi 


itely fall toward the horizon. As it 


cuts” the horizon, we release our pres 


] 
sure, illow ing the 


ship to fall for 


v ird iIssumMmInNe throughout this series 


we are in a light trainer) The plane 





r 
| . 
NO. 1 POWER-OFF STALL 
— 
| 
NO. 2 POWER-OFF STALL 
' 


NO. 3 POWER-OFF STALL 


i : | 





starts diving until it regains flying 
speed, and then we ease back on the 
stick, smoothly bringing our nose back 
up to the horizon, co-ordinating all 
the while our very important throttle. 
Remember =—_ WE don’t touch the 
throttle in this No. 3 Power-On Stall 
There’s 


until recovery from the dive. 


considerable argument and difference 
of opinion on this point so my advice 
would be to contact an inspector or 


instructor in your locality and find 
out their preference. 

It is mandatory that your elevators 
be held hard back and kept there until 
the nose cuts the horizon on its dow n- 
ward swing. If properly executed the 


nose will drop clean and straight with 


only the slightest pressure on right 
rudder to keep your heading. It’s a 
good idea to do these stalls over a 


straight road or section line in order 
to check the rise and fall of the nose, 
because it’s essential that the nose does 


not waver. 


Power-Off Stalls 


Even though they’re a bit more dit- 


ficult, we flew the power-on stalls 
first because altitude is gained in their 
altitude that’s 


for the power-off stalls, which are 


execution - needed 


next on the sequence list. We must 
clear the air for possible visiting air- 
craft exactly as we did above — plus 
nother little duty, namely, the appli- 
cation of carburetor heat, which is al- 
ways applied in power-off maneuvers. 

No. 1 Power-Off Stall. Heading into 
the wind after clearing our area (are 
tired listening to that 


you getting 
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<i 
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mereas 


possible 


you 


briskly 


smoothly 


than 
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} 
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nos 
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st 


udde nly t 


STICK 


1 


rie 


en bring tl 


n 


remembering to‘co 


11 


ill 


nos 


nat 


cul 


spec 


stick pres 


| 


somethin y 


as 


1 t¢ nde nme \ 


Wi 


ght 


ind 


1 


I idic | 


remembering 


t 


U hold 


After the 4 


caretul al 


“a Oe 
i sny 


tnis 


SC illation 


on the 


1! 


by 


reak”’ 


t 


back 


stall 


nose 


Ca, Aas 


agence 


STIC k 


oO 


, ; 
W ilking 


oul 


mm 


| ) 


t 


St 


ulment 


buildin 


ilw iVs 


until 


ibov c indin 


ind le 


practice 


t 


the 


ilso 


comes 
Keep the stick 


[his maneuver 


oT 1 udder cont rol 


oscillates 


nds later on W hen 


Dec 


1us¢C 


the 


1ddet 
This 


typ 


tliehts 


ind 


eftect 


ot 


less 


s 


hermals (rough aut 


you le imi 


rudder 


ivoiding 


tiring 


The Spin 


] 
Ac the completion of our stalls we 


ONnee more resume oul ninety degree 


climbing turn and start climbing to 
+500 feet. We must work our way 
back toward the airport, as we are 
ibout through with our sequence and 


c ompletion oft oul 


be 


right down into trathe entry 


the spins We 


il 


Want to in l position to spiral 


p sition 
As we re ich the proper iltitude, we 


clear our area with the standard clear 


ing turn ind if we are as close to the 
urport as proper trafhe entry permits, 
ve stall our ship gently, raising oul 
nose to just ibove the landing ittitude 
ind Keep oul throttle it about tw 
thirds cruising We have learned the 
smoot he st way to go into a spin is ith 
power, because we have none ot th 


shuddering, careening movements cre 


ited by blasting oul plane into a spin 


This method I c illed spinning by ck 


ived stall 

When the plane ts just on the point 
of stall, Ve wive hard right ruddet 
nd leave our throttle on until we 


nave cx mpleted the first quarter oft the 


it which ease the 


turn, 


throttle off 


p mnt we 


For our convenience we have placed 


W ind 


the plan into the ind ove! 

prominent road. As we eas the throt 
tle back we watch for the first appea 

ince of the road over the nose and 
call out one-half turn pust Ss we are 
lined up with the road. We continu 
to hold our stick hard back with hard 
right rudder as our plane continues to 
rotate and as we reach the road again 
we call one and repeat at the next ap 


pearance of the road a turn and a half 


By this time our turn rate has in 
creased and the lapse of time trom 
turn-and-a-half to quarter-turn 1s 
rather limited but at the one-and 
three-quarter turn mark we call that 


id simultaneously vive 1 sharp 
left 


tion of the plane stops, at which time 


ngure al 


thrust on rudder until the rota 


ve rapidly neutralize our rudder and 


rele isc the pressure on our stick illow 


ing the pressures on the elevators to 
pull the stick forw ird Allow me to 
remind you, this is small ship recovery 
mly, because in heavier planes the 


rudder must be held hard Opposite and 


i sharp forward thrust must be given 


the stick As the stick comes tor 
ward, the nose will go into a diving 
position just as in the recovery trom 


iny stall. When sufhcient flying speed 


the throt 


1 


has been recovered, we eas« 
tle il] the ind take 
of the speed generated from the dive 


iltitude 


way on idvantage 


, 
is much is p ssible 


be 


only 


to regain 


It 
that 


must remembered, however, 


Strain Wwe place on oul 


the 


urcratt in recovery from the dive; 


1s 


so we must wafit until we are certain 


the plane is entering the climb before 
we apply throttle. 

In seeking our Private Certificate, 
the CAA Inspector is mainly inter 
ested in our ability to keep orientated 
ind competence in oul spin entry and 


I le be 


ficiently proficient to recover not morc 


recovery. expects us to suf 


than thirty degrees from our original 


point of entry. 


Be sure to have carburetor heat on 
throughout this maneuver, as forced 
landings are common duc to engine 


failure from icing W hen spinning Ww ith 
out carburetor heat. 
It tor 


remember ability 


also well the student Lo 


that 


Is 


the to accom 


plish a spin is an art and that he must 
fly his ship every instant while it is 
spinning or with just the least relaxa 


tion on the stick it will recovel rapidly 


from the spin and subject him to a 
great deal of embarrassment 

Every plane has different spinning 
characteristics. Likewise, every pilot 
spins just a little differently, so be 


tore taking 2 test in an unfamiliar 


plane, be sure to practice 1 tew spins 


in it before the Inspector rides with 
you. 
The Spiral 
At the completion of spins, We are 
ready to go into our spirals. By this 
time we should be is close is possibk 
to our position of trafhe entry. The 


Inspector will, in all probability, call 
for a 720-degree spiral to the right and 
1 360-degree spiral to the left. 

The idea ot the spiral is to lose alti 
tude W hile holding position over onc 
particular spot on the ground with 
proper allowance for drift. The spiral 
teaches us the proper use of back stick 
in the power-off as well as power-on 
turn, in relation to rate of bank. 


W e must keep OUI speed constant 


it all times and the bank must be as 
steep as we are able to make it and 
still control our plane It will take 


considerable practice but will reward 
The 


valuable for all types of flying, becaus« 


us in the end. maneuver is in 


1 good pilot must constantly be ready 


forced ind learning 


hold 


while losing sufhcient altitude to make 


for a landing, 


how to position over in area 
a successful landing in the best avail 
able field is one of the most important 


prerequisites to sate pilotage. 


The 180-Degree Side Approach 


If we are over the point of trathc 
entry at the completion of our spiral, 
we of course lose sufhcient altitude by 


ninety degree gliding turns to enter! 


trafhc. If we are farther out, we go 
back toward the airport, using some 


(Continued on page 64 


SOUTHERN FLIGHT 











DECEMBER, 1943 








BOMBS AND BOMBERS 
Powered by Humble 


Toluene, basis for the destructive 
power of American bombs; and high- 
octane aviation gasoline, flying power 
for American bombers, are two of the 
war products that Humble is producing 
in great quantities. 


From Humble’s Toluene plant is 
coming more of this vital material than 
was available from all other sources 
before the war. And one Humble re- 
finery has produced more high-octane 
aviation gasoline than any other plant 
in the world. 


This is a part of the war job to which 


13,000 Humble employees are devoting 


their all-out effort. 


Today Humble-Esso Aviation Products serve the vital 
demands of war; tomorrow they will serve equally well 


the needs of peace 
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( } d i, 
( \ v here Vou 
! t I vorld 
Indo China, | {1 Burma, the East 
Ind P ntire Sout! 
Pacit ( { teling would 
cert ' severed had 
( N \( t DO \ et sed to fold 
f f otal war that to 
W World had re 
( incident until 
H \ lifeline, it 
{ f ( ld have con 


Without Chin 


cture would 


Background for Air Victory 


Sino- Japanese war ot 


I 


c xtending 


iay oT t Nationalist Govern 


d Generalis 





iware oO 
transport 
ting the 
tion. Greate! 
China enc MT early 4.300.000 
of t tory 1s third 


he United States 


(hina prope! VU,UUU square miles 
: divided by ¢t eat river basins 
the Yangst it Yellow. and most 
6 her nan tion of 450,000,000 ther 
her popu 
wted to : { illuvial plains 
reem ‘ With only 
t roadw tr sportation to 
, by shanks’ m 
[ cK « DO 
rior to 1929, there had been sev 
short ed at npts to establish 
» nationa | n that year 
(NAC was bor § the union of the 
Nationa Cove! nent ind a United 
States Compa wi s China Au 
ivs, Fedet U.S. A. The gov 
owned t najority interest 
] ction il the 
ot | S xperts who had con 
icted to tra ( < pilots is part 
>? | p 
CNA " were small 
Lo« phil ch established 
ervice trom Shang up the Y angste 
Hankow By 31, the line had 
pl | ut to N I 2 Anking, Kiu 
Ins Sha Ichar Wansien and 
The conc sing money hand 
over hist. howe 1 on March 18 
y3 vith t ! ly Co-operation ol 
e National Go ment, Pan Ameri 
i Airway cquired the holdings of 
hina Airway From then on expan 
vas rapid. Harold M. Bixby, now 
\ ) ! of Pan American 


ma 


Among many CNAC heroes are these 
four Americans. Above left is V P. Bond 
who outwitted Japs time and again, with 
Charlie Sharp, operations manager, who 
flew Madame Chiang to safety once and 
ater piloted famous Burma Banshee. Be 
ow left is Dick Rossi, former AVG pilot 
with (right) Moon Chin, Baltimore-reared 
Chinese pilot who pioneered China's new 
aerial life line 























































PAA PI 


took over in China with Bond, who 


had joined CNAC 
First CNAC 


from Shanghai to Peiping by way 





two years eCar©riicl 


tl insports went wine 
ine 


of Haichow, Tsingtao and Tientsin 
Soon Nanking was included in its reg 
ular service southward, 
CNAC serviced the coastal cities of 
Wenchow, 


Canton and Hong Kong 


Turning 


Foochow, Amoy, Swatow., 


At the Crown 


Colony, CNAC made connections 
with British Imperial Airways, which 
flew in from Penang on the Malay 
Straits, and with the Pan American 


Clippers which had spanned the Pacific 
to Hong Kong by 1937 
By 1937, CNAC 


west is mountain ringed ¢ hentu and 


reached as tar 
was serving cities on 3,500 miles of 


ur routes. 


Multi-engined equipment 
had been introduced; up-to-the-min 
ute bases, radio and weather stations 
Trathc, 


while had burgeoned from a mere 354 


had been constructed. mean 


passengers in 1929 to a yearly total 
15,000. Mail loads and 


> 


flight mileage were up 2,100 per cent 


in excess of 

Then in July of 1937, the Japanese 
moved on China in force, cutting off 
one by one CNAC’s regular terminals 
Peiping went first, then Tsingtao, then 
Shanghai. By the end of the year, all 










CNAC’s 


pended and the Yangste route went 


coastal services were sus 


only as far as Kuikiang. 


CNAC 


king in 1938 and began to establish 


moved its othce to ¢ hung 


new routes as the ola ones were Cul 
southward 
With the 
coastal ports in the hands of the Jap 
inese, CNAC 


lifeline. 


off, among them a line 


from Hankow to ¢ hangsha 

became truly China’s 
Expanding its international 
operations, it began in 1939 to fly 
from Chungking to Hanoi in French 
Indo-China, from Chungking to the 
Crown Colony at Hong Kong and 
trom Kunming to Lashio and Rangoon 


in Burma 


Methodically the 
off these outside terminals. The Hanoi 


Japs began to lop 


when, 
Vichy 
Japs moved into Indo 
Hong Kong fell late in 1941 
ind then the 


run was abandoned in 1940 
with the permission of the 
French, the 
China. 
Japs opened the big 


drive on Burma 










Heroes in DC-3’s 


In Burma itself, meanwhile, as U. § 
Gen Joseph Stillwell’s forces tought 
Nippon if) 
jungles along the Irrawaddy River, six 
planes WA ith ( N \C 


il the controls tle Ww nightly trom India 


the Japs ot sweltering 


tr insport pilots 
to hidden landing tields behind the 
battle lines. Each plane carried from 
ix to eight thousand pounds of com 
bat and medical supplies for the em 
battled Chinese, British and American 
troops. Each plane brought back to 
India and safety more than sixty refu 
gees packed into a transport designed 
to carry only twenty-one passengers 
The last few flights were completed 
with the Japs actually within range 
of the evacuation fields, their patrols 
cluttering up the skies over the India 


Burma trontier 


All told, this transport miracle is 
credited with the rescue of more than 
8,000 persons. One CNA 
Capt. Paul W. Kessler of 


made four trips to Myitkyin i, the only 


pilot, 
¢ hic avo, 


remaining city in Burma that was not 
yet in Jap hands, in the last day the 
operations could be carried out. Capt 


Kessler snatched 50 people out trom 


under the noses of the invaders estab 
lishing a record on the last trip by 
cramming seventy-eight persons in hi: 
twenty-one-passenger plane. For this 
operation and for his work in dropping 
food for evacuees in the Hukwang 
Valley, he was decorated by the 
Chinese Government and awarded the 
Kaisar-I-Hind Silver Medal for public 


service in India. 


The Generalissimo and Bond, Pilots 


Moon Chin and Kessler, 


(Continued on page 54 
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ngines start instantly in sub-zero weather 


... thanks to this new Martin lubrication system 



























\ i THEN radio warns of approaching enemies 4. With the Martin system, the diluted oil 1s returned 


instant starting is required and instant to the warm-up compartment, thus avoiding dilu 
starting in sub-zero weather 1s now possible on U.S tion of all the oil in the tank 
planes, through Martin's newly-developed cold Result—meission accomplished ! > 
weather lubrication system. Vital to victory today 


Proved in action, on Martin and other planes, the new 


Martin lubrication system has solved a major problem 
} 


of global warfare—has brought added 


this new device holds great promise as a means of 


starting automobiles, trucks or tractors on bitter-cold 
c Safety and 


mornings. Here's how it works efhciency to U. S. aircraft—and has opened new vistas 
Without the Martin Method for peacetime industry. In war or in peace, keep you 
Oil tor an airplane engine is kept in a tank, not in the eye on the Martin star. 
crankcase. A compartment within the tank lets some THe GLENN L. Martin Company, Batrimore, Mp 
aaah Sinmniitin o iti abials aldeiahhtiaiias a seca 


of the oil warm up faster than the rest so that it gets 
to the proper running temperature quicker. An oil 
cooler between the engine and tank keeps the oil from 
getting too hot. Pilots, landing in cold weather, press 
a button which introduces gasoline into the oil so that 
when they start the motors later the cold oil will be 
thin and permit a quick take-off. However this gaso 
line often evaporates from the hot engine, the oil is 


not thinned properly and when the engine is started, 


the oil cooler is blown up by the thick oil being 


forced into it. Result—disaster. 


With the Martin Method 


To meet this problem, Martin engineers devised the 


new lubricating system which: *” TODAY, the new Martin lubrication system is saving 


recious material and even more precious lives, in addition to 


1. Injects the diluent into the oil after it has passed 
: ving our planes still another advantage over enemy types | 
through the engine. This prevents the hot engine 
from evaporating the diluent leaving the system 
filled with thinned oil 

Che new system utilizes a by-pass to prevent cold, 


hard oil from blowing up the oil cooler. 





3. The Martin system permits dilution with dual 
return lines to the oil tank, one line leading to the 
warmup compartment the other to the main sec- 


tion of the tank 


@ 






AIRCRAFT K% TOMORROW, the Martin method will mean much, not 


only to commercial airlines, but also to manufacturers and 


8 0 s ors, buses an ate < 
Builders of nian) Aircraft Since 1909 owners of trucks, tractor ises and private automobiles. 


Se 
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(Continued from page 2 
determination of the Chinese Govern 
ment and its American partner, the 
native Chinese and American person 
nel, to keep ¢ hina’s civil air transport 
n Operation at ill costs. Bond set the 
tone back in 1932 during the Shanghai 
incident when he refused to permit 
the War to interrupt regular scheduled 
vice on the Shanghai-Nanking run 
[he Japs protested to the American 
Consul [he board of directors of 
CNAC demurred. Bond took the bit 
in his teeth, rode the route as_ the 
only passengel finally got the 
board’s permission to continue the 
seTvice 
tablished then by 
refusing t t mulitary activity halt 
civil air operat was carred on by 
every member of NAC’s staff when 
the war began in ear I 3 To 
carry on calle tor new peaks ot 
courage daily, unparalleled ingenuity 
in Opel itions maintenance ind repall 
to regard CNAC as 


business organization His 
shrug off hairbreadth 


Bond continued 
i st uid, 


] 


pilots would 


escapes with the remark merely a 
routine operation Some of the 
routine operations” afford an idea of 
what the staid, businesslike organiza 
tion $s ul inst fully geared tor 
W al 

In 1937, CNAC had tour Douglas 
transports and eight other aircratt. lt 
was bombed out of Peiping in short 
order after war broke 


August, 


the urline s land installations and de 


The Japs struck 
Shanghai in wiping out ill 
stroying two Douglas Dolphins on the 
water CNAC moved on, a step 
ihead of the invaders, to keep the 
Generalissimo’s he 1dquarters, W hereve! 
it might be established, in touch with 


the outside world 


Since CNAC vy partly an Ameri 
can enterprise, formal protests were 


lodged with tne Japanese The smil 
The bombing 
August 24, 
with the war barely a year old, five 
pursuit ships shot the first CNAC 

Hugh | 


plane out of the au Capt 
brought the trans 


me Japs were so sorry 


went on, and on 1938, 


Woods of Kansas 
port down on The Japs lesiure 
ly strafed the wreck until all but one 
of its tourteen passengers ind two of 
its crew members were killed Capt 
Woods escaped by diving under the 
bullets which lashed the water all 
iround him as he swam ashore. The 
plane was salvaged from the river, r 


paired and returned to service 


That attack was the tip-off, and 
CN AC 
it night and in foul weather. The 


trom then on operated only 


night flying technique proved in 
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Jap Murder Victim 


Ww. C. (Foxy) Kent 
was murdered by Jap 
Zeros in October, 
1940. Five caught him 
as he landed on an 
airport. Six passen- 
gers burned to death 
in the plane and a 
seventh was shot dead 
as he sought to run 
from it. Two others 
were wounded and the 
stewardess died of 
wounds received. 
Kent had landed after 
waiting out an air 
raid, but the Zeros 
spotted him as he 
came in and dived 


back for the attack. FOXY KENT 





valuable two months later, when 
CNAC was called upon to evacuate 
essential government personnel from 
Hankow. In three nights, landing by 
the light of flickering ail lamps, 
CNAC flew 296 government officials 
to safety from the 
Among the last to leave was Mme 
Chiang Kai-Shek. Just as CNAC’s op 
erations manager, Capt. Charles W 


Sharp, was about to take off with her, 


besieged city 


1 Chinese waving a red lantern came 
running up to the plane. He merely 
wanted to remind the Captain, he 
said, that except for the narrow run 
way the field had been mined with 
fifty-pound bombs these last three 


days 

Capt. Moon Chin made the last 
flight out of Hankow in a flying boat 
with CNAC 


were entering the flaming city 


personnel as the Japs 
Once 
the red glow from the fires on both 
banks of the Yangste were behind him, 
Moon found the night as black as 
Tojo’s heart. So at Shasi, 120 miles up 
river, the co-pilot merely leaned far 
out of the cockpit and tlashed a hand 
torch on the Water so Moon would 


have light enough to land 


CNAC 


technique for carrying out their sched 


pilots pertected thei own 


ules right over the Japanese-occupied 
territory and front-line positions, and 
for landing and taking off in the midst 
of air raids. Only one pilot got caught 
In October, 1940, Capt. W. C. (Foxy 

Kent decided to sit out a raid then 
raging over a certain cCity, at a ZOvV 

ernment emergency landing field in 
the vicinity, after observing two gov 

ernment planes on the ground and 
decided there were no raiders nearby 
Fitteen minutes before Kent showed 
up, however, the Japs had caught the 
two government planes on the ground 
ind riddled them. Four of five Zeros 
had climbed back to high altitude, but 
the pilot of the fifth spotted the trans 
port. They all came down in a bunch 
on Kent’s tail, let him have it just as 


his transport rolled to a stop. When 
the Zeros climbed up again they left 
Kent dead, one passenger shot to 
death on the ground, six passengers 
burned to death in the transport which 
their tracers had fired. Two other 
passengers and the stewardess were 
wounded. The latter died of he: 


wounds. 


Saga of Burma Banshee 


In May, 1941, the Japs trapped a 
DC-3 on the ground at Suifu, dropped 
a bomb that blasted one wing com 
pletely. The only spare available was 
a DC-2 wing at Hong Kong. With 
that, CNAC 
it was patched onto the DC 
aircraft was flown back to Hong Kong 
The flight of 
that DC-2'% has now become legend 


pilots flew it to Suifu, 
-3 and the 


for permanent repairs 


Atter the debacle it Hong Kong, 
CNAC’s magicians perfected another 
patchwork job that kept the Zeros 
out of the skies for three days over 
northern Burma. The plane that fig 
ured in it, known as Whistling Willie, 
the Banshee of Burma, was the DC-3 
that Bond had been so concerned about 
when he was writing up his diary at 
Chungking. In the evacuation of 
Hong Kong one of its engines conked 
out at Namyung, and the enemy 
patrols worked over the plane most 
carefully, leaving it in ruins, the en 
gines shot up, the instruments de 
stroved, the propellers holed, the fuse 
lage virtually a sieve 


Rather than take a chance on the 
enemy returning to complete the job 
of destruction, CNAC officials decided 
to patch the plane up as much as possi 
ble and fly it to a safer place, since 
Namyung was only about fifty miles 
from the Japanese lines. Engines were 
flown in from Chungking, and the 
wreck was pieced together in the dark 
Fabric patches were stuck on over the 
3,000 holes in the fuselage. Capt 
Sharp climbed aboard at daylight, and 
miraculously the plane flew. He made 
Kunming without incident, but there 
he ran into a thunder storm. The driv 
ing rain washed off first one patch, 
then another, and soon the wind was 
screaming through the 3,000 holes 
like 3,000 bag 


pipes all shrilling in a different key. 


The din was terrific, 


Rather than wait for the invading 
Japanese at Lashio in Burma, Capt 
Sharp took on a load of passengers and 
cargo and set out for Calcutta. Six 
Zeros swooped down on him out of 
a clear sky; then turned tail and fled 
Capt. Sharp reached Calcutta safely, 
and for three days there was much 
speculation about the unprecedented 
scramming of the Zeros and the ab 


(Continued on page 64 
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E.L.1. Type RO-4 Recording Oscillograph. 
An example of a device engineered by 

— —_ . 
Ww E.L.l. to meet a definite requirement W 
requiring ruggedness of construction in 
an instrument of extreme sensitivity. 











For over twelve years Engineering Laboratories, Inc., has developed many instruments 
and services in World-Wide use by the Petroleum Industry . . . experience that today is 
enabling us to contribute our share toward Victory, building vital aviation and other 
military equipment, ranging from landing gear shock strut assemblies to pressure reducing 


valves for automatic pilots, as well as electrical detecting and measuring instruments. 


Linked with our complete facilities for precision manufacture on a production basis, 
ELL maintains a large staff of engineers with seasoned experience in many fields, 
whose services are available on a very flexible basis as desired @ Consulting @ Engineering 
@ Design and Development Work e Testing and Manufacture, or any part thereof. 
Customarily working on a cost-plus or contract basis at reasonable rates, we welcome 


your inquiries. 


CONSULTING ENGINEERS AND MANUFACTURERS 


Engineering Laboratories, snc. 
602-624 EAST FOURTH STREET TULSA, OKLAHOMA, U. S. A. 


ESe.ssrree@gcer &.¢ WORLD-WIDE USE 
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Personal Aircrafters Stress Utility 


Views cies of the newly 
tormed P Aircratt Committee 
ft tl \ Chamber of Con 
Tl r4 ol \ 4 ‘ presented by 
lo pl | ( { | Vic president 
ot Ger Aircratt ( rporation of 
l g Island ¢ N. ¥ The PAC was 


sO represented it the clinic by cw 
ft it organizers, Don Flower of 
Cessna Aircraft Company and Carl 
Wooten of Beech Aircraft Corpora 
tion, and its manager, John E. P. Mor 
gan, of Washington, D. C. Over fifty 
manutacturers otf personal urcraft and 
their engines and accessories are mem 
bers of the Personal Aircraft Commit 
tee Avoiding statistical data and 
visionary prophecy, Geuting empha 
sized that personal aircraft in peacc 
time will have to possess utility. “Utili 
ty,” he said, ““means much more than 
just the aircraft. It means many and 
convenient landing facilities, simple, 
isily understood and unhampering 
regulations, and practical weather and 
navigational aids.”’ He urged planning 
now for provisions after the war of 
idequate airports and landing strips, 
located closely adjacent to cities and 
small communities, and adequate de 
velopments in radio and meteorological 
services to serve the personal aircraft 
owner and operator. 

W. T. Piper, president of Piper Au 
cratt} Corporation, and Flower of 


Cessna, joined in a view that personal 


aircraft will require many small air 
ports located in and near cities. “The 
family plane has no business on the 
big fields,’ said Piper. “What we need 
is a lot of little fields close in.”” Flower 
went farther: “There are too many 
airports being built ten miles and 
farther from town, when what we 
need is small landing strips in down 
town parks so the pilot can land with 
in a few blocks of where he wants to 
go. Too many communities are plan 
ning elaborate airports which will 
serve the big transport planes but will 
not be of much use to the personal 


urcraft.” 


More Small Fields Planned 


Provision of adequate facilities for 
private flying is the primary postwai 
uirport problem, said William A. M 
Burden, special aviation assistant to 
the Secretary of Commerce, who added 
that incomplete CAA plans indicate 
the need for an additional 1,900 small 
eighteen hundred-foot to twenty-five 
hundred-foot effective length fields for 
the private flyer. Postwar airport ré 
quirements cannot be foreseen in de 
tail, he said, but they fall into fou 
general categories: 1) development 
of large airports in a comparatively 
few areas for transcontinental and 
transoceanic operations; (2) develop 
ment of existing designated air carrier 
airports; (3) development of facili 
ties for local or feeder scheduled serv 
ice, and (4) development of facilities 
for the private flyer. We now have 
some 2,800 civil airports, of w hich 750 
ure suitable for transports. In addi 
tion, we have several hundred military 
airports, of which less than half will 
be permanently useful for civil pur 
poses, Burden said. Our airport sys 
tem must be “greatly expanded — it 
will have to provide about 6,000 air 
ports, most of them for private flying.’ 

Burden made a strong plea for con 
tinuation of the Civilian Pilot Train 
ing Program after the war. He ex 
pects a large proportion of it to be 
conducted in high schools, with col 
leges remaining the backbone of the 
program although many of them will 
be able to carry on without federal 


issistance. 


Fixed-Base Outlook 


Encouragement for the fixed-bas« 
operator was delivered by Roscoc 
Turner, the noted speed flyer, who now 
operates his own aeronautical corpora 
tion at Indianapolis, Ind. After the 
war, he said, aviation will influence 
the lives of millions. The job is too 
big for the airlines alone to contact 
everybody. It will be done more and 

(Continued on page 58 
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Cargo Expectancy 
Au 


go expectan cannot De 


ures it 


of ¢ hica 0 


Stage, sa 
director "Oo department 
\ ho cautioned 


hopes on fT rl sc 


impressions. For one thing, said Grad 
lick, there is not a single airplane in 
ommercial airline operation today de 
igned as a cargo carrier There are 
many unknown factors yet to enter! 
into cargo expectancy. However, Grad 


1 
HCcK pointed to many 


improvements 
n aircraft and operations pointing 
owered costs after the war. He ex 
sects all long-haul first-class mail to 
be carried by air soon after the war, 


i 


ind he forecast imauguration of al! 


parcel-post. All long-haul rail express 

rried at rates higher than LCL rail 
is potential air express if reasonable 
ir rates are offered. Continued growth 
of air shipment for perishables, high 


ew runda gx \ ilue merchandise, style 
goods and other classes of ait express 1s 
plane load 


xpected, particularly in 


juantities. Looking at the over-all 
picture, Graddick said much harm has 
been done by air enthusiasts promising 
ibsurdly low rates for air cargo in the 


mmediate future 


Delay Seen in New Planes 


Speaking on the primary transport 
ror local ind feeder air service after 


Edward Leasure of Wash 


ington, chief ot the proceedings divi 


the war, ¢ 


sion of the CAB, warned that new 
type uirplanes for local services, in 
combination and 


cluding pick up 


t 


equipment, will not be ready “until at 


least one year after Germany’s col 
lapse’ and that commercial helicopters 
ire it least inother year off Thus 
there is time for careful planning Ar 
craft engineers have called attention, 
he said, to problems to be met in op 
erating into and out of small fields, 
making frequent stops ind using re 
Doug 


duced block-to-block speeds 


las engineers, tor example, have fur 
nished the CAB with detailed studies 
covering three prospective airplanes 
sIX-, a twelve ind a twenty-four 
passen gel plane On a seat-mile basis, 
the twenty-four-passenger plane was 
claimed to be the most economical 
Cost Tor the SIX-passenger one were 
shown as about twice that of the pres 
ent DC-3 As 


referred to Igor Sikorskvy’s promis thar 


to helicopters, Leasure 
if the war should end today, it would 
still take two and one-half vears to 
deliver 1 ten to tourteen passengel 


helicopter. He appealed for full and 


| 
thor yugh onsideration ot i} ] t 


Surplus Disposal a Menace 


Disposal of military aircraft after 
the war was seen as posing many prob 
lems, and after a talk by Wayne Par 
rish, editor of American Aviation, the 
clinic adopted a resolution urging dis 
posal to be handled by an appropriate 


government agency in such 1 manner! 


‘to protect taxpayers from unneces 
sary loss, the consumer from unrea 
sonable prices, labor from unemploy 
ment and manufacturers and other 
interested businesses from destructive 
competition at home or abroad.” Par 
rish warned that chaos will follow in 
discriminate dumping of surplus air 
craft, particularly the 12,000 or more 
surplus transport airplanes which he 
estimated will be available for dis 
posal. He urged that no surplus air 
plane be sold without being thoroughly 
reconditioned or converted by the 
manufacturer, and also recommended 
that steps be taken to avoid handicap 
ping air carriers when surplus trans 
ports are leased or sold to foreign 
countries. Parrish also urged that the 
government give to each of the 28,000 
odd high schools ind colleges in the 
nation a military airplane and an en 
gine and perhaps obsolete instruments 
for use in ground instruction and edu 
cational work. S. W. 


Lockheed urged that surplus aircraft 


Voorhees ot 


be assigned to their original manufac 
turers for modification, conversion and 


salvage. 


Air Education Expanding 


Aviation education is a public neces 
sity and should be expanded, the clinic 
was told by Dr. Bruce Uthus, director 
of the CAA’s aviation education ser\ 
ice. In an address which inspired those 
attending, he told how the CAA in 
February, 1942, undertook to encour 
ige and foster the introduction of 
1viation education into public school 
courses. Because Federal 1uthorities 
could not impose aviation education 
on many local school systems, a series 
of meetings throughout the country 
were held to “sell” the idea to the 
local systems, and in a four-month 
ofhcials 

Many 


teaching 


period over 100,000 school 
were reached in this manner. 
obstacles included lack of 
aids and materials, ways and means of 
integrating aviation into regular school 
courses and lack of aviation-minded 
But by September of 1942, 
the voluntary program had been de 


teachers. 


veloped to the point where materials 
had been prepared, 4,000 teachers had 
been trained in CAA ground schools 
ind 14,000 high schools offered pre 
flight aeronautics courses to over 250, 
000 students between the ages of six 
teen and eighteen. The teacher prob 
lem is still unsolved, and Uthus urged 
that teacher-training institutions rec 
ognize the fact that training teachers 
in aviation subjects is as vital as train 
ing them in mathematics, science or 
other subjects. Meanwhile the CAA is 
providing teachers with a small staff 
; Arrangements have 
(Continued on page 64) 
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Many think of the air simply as a thrilling new dimension for man to explore. Actually, it is far more. 
For here is a great new freedom for man—freedom to move at will, straight as an arrow, from any 
point on the Earth's surface to any other, unhindered by mountain, city or sea—freedom to range 
far and wide, as a bird, through the clear and illimitable reaches of the sky. 


The all-out effort of all citizens must be concentrated on War until the Axis slave-masters are 
crushed, if we are to enjoy any freedom. Today Jacobs employees are devoting their utmost to 
this yital objective—producing engines by the thousands for the United Nations. 


After this War is won, the technical developments created by Jacobs engineers and wrought by 
killed Jacobs workmen into sturdy, long-lived engines will enable you to use this new freedom of 


flight with utmost confidence and enjoyment. 
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Clearing press 


: but how about 


l red line down 


outlining the 


ire tackling this 


| 
manufacturing em together, with 


interesting phase 
uirplanes and the 


It has to do with changes and 


effects on the production line. But 


possibly not enough has been said 


ibout the value they afford the boys 


flying them. Resisting a change is not 
l characteristic peculiar to the en 


vineer Or the production man It’s 


simply human nature asserting itself 


when the change is not a voluntary 


one. 


We have averaged it some plants 


ibout one military change a day since 
we started delivering combat airplanes. 


But, in all 


comparison here is as lacking in good 


fairness, the numerical 


engineering logic as the former com 
parison of numbers of airframes built 
per year. One trainer plus one bomber 
equals two—but what 1 contrast any 
way you look at it. The same applies 


to changes. Moving a bracket over 
so that the bomb selector lever can be 
relocated and installing a chin turret 
constitutes two changes; but there is 
1 wide difference in work involved and 
the functions they perform The first 
took ibout ten days to yet into the 
works; and the other took four months 
to hit the line. I insist that if armor 
plate should be added for better pro 


tection, or inother loc ition oft the 
voltage regulator iS necessary to keep 
the ship flying then it is up to the 
gang at home to co-operate in doing it 


but quickly 


Here 1S where our complex manu 


facturing system comes into view 


igain. You can’t go out into a shop 
today and draw on the floor with a 
piece of chalk to tell Joc what to do 
ind how to do it, and pass it off by 
saying that the drawing will be 


changed (if there is one) the next 
time it comes up tor correction. No, 
Joe or Josephine does not work that 
way today, so it takes about 250 pieces 


bracket 


The expert mechanic or shop man who 


of paper to get the moved. 
used to build them for us and with 
us 18S noOW the supervisor, ind the 
stockroom man who got us bolts that 


“one inch and three little marks 


were 
long,” is now the production-control 
manager. It’s the old problem — easy 


to build but hard to manufacture. 
You must have the paper mill if you 
expect a dilution of the old “know 
how”’ to the degree of thirty thousand 
in a million. One cannot just hang the 
chin turret on any old way and pull 
materials out of stock and get cast 
ings in quantity overnight, and Joc 
can’t get the tools changed until there 
is a work order and the paper mill has 


started grinding. 


Changes Mean Progress 
[ think that this problem of changes 


is a swell challenge to the designer, 











the draftsman, the tool and production 
engineers, and every mother’s son of 
us. We can lick it just as we have 
solved the changeover from building 
to manufacturing. It will naturally 


take 


change that might save a man’s life 


time, but missing serializing a 
just for want of too much paper work 
certainly does not sound logical. We 
must change. Constant progress in 
the military effectiveness of our prod 
ucts must be accelerated and en 


cour iged =— not resisted. 


You might think that I am argu- 


ing against the modification centers. 
They have their place to take care of 
the theatre modification. Why winter 
ize a P-38 for Africa, when what it 
really needs is a good air-cleaner that 
would extend the engine life from ten 


hours to about 250 hours. 


My point is that the engineering and 
manufacturing philosophy of changes 
must be right and, if so, the physical 
vccomplishment will come easier. The 
special changes will continue to be 
vdded at Dallas and points east, west, 
north and south. The modification 
groups have done a swell job and the 
subcontractors that have aided and 
supported them have performed equally 


is well. 


To a group oft engineers there is al 
ways this business of weights. During 
ill of this speeding up of production 
we have been speeding up the require 
ments On our structures. Again, a 
representative figure covering the past 
five vears indic ites that 1 gross weight 
increase of a representative four 


engined bomber has reached 57 pet 
cent. That’s a good job of stretching. 
If we could only find more places to 
tuck in another yas tank or two, it 
might help. This comes home to us 
is we read of the Salerno operations, 
where some land-based fighters were 
operating at the limit of their range; 
they had but fifteen minutes’ activity 
over the battlefield area after arriving 
on the scene. To evaluate in engineer- 
what 


ing terms 100-pounds increase 


through the addition of gasoline is 


worth, is a most complex problem 
and one that the industry cannot solve 
ilone, but needs the co-operation of 
the operating units and the engineer- 


ing sections of the services. 


That’s this business of 


They are undoubtedly the most com- 


airplanes. 


promised piece of equipment that 
moves. It is an engineering battle from 
the three-view on out—it’s weight, 
performance, production, maintenance, 
load, and 


deliv ery schedule. It’s these facts that 


military always cost and 


are so frequently overlooked, not only 


by those of us in the business, but 
those out. 
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Chute 








The name “IRVIN” on the harness means the chute is produced in 
an Irving Factory with over 20 years’ experience and skill in chute- 


making. 


Literature can be had by school or training executives for the 


asking. Address Main Office, Buffalo, N. Y. 


IRVING AIR CHUTE C0., ING. 1670 Jefferson Avenue BUFFALO (8), N.Y. 








The CATERPILLAR CLUB 


Founded in 1920. There is only one qualification 
for a life membership: in an emergency men and 
women who have saved their lives with Irvin Air 
Chutes. 

Many of the personnel of the flying services en- 
gaged in all phases of war have successfully used 


their Irvin Air Chutes in extreme emergency. 





Factories at other points in 


1943 


ik Chustes 


United States, Canada | SERVING THE UNITED NATIONS’ AIR FORCES | THE UNITED NATIONS’ AIR | SERVING THE UNITED NATIONS’ AIR FORCES | 


and England 





The word CATERPILLAR and the representation of a 
caterpillar are registered trade-mark features of Irving Air 
Chute Co., Inc. We are anxious that the records of the 
Club be kept as complete as possible in the Club Register 
and members, upon enrollment, will receive a caterpillar 
token with the name inscribed thereon. Communicate 


with Main Office. 



















LEON McKENNON, 


Southern Representative: 


Love Field, Dallas 9, Texas 






inadequacy of overlapping agencies dealing with 
aviation matters. Read the following testimony with 
this thought in mind: ‘“‘Would such confusion be possi- 
ble if we had an independent Department of Air 
staffed with technicians and experts?” 
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A House Committee hearing reveals the pathetic 
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How “Cost Plus” Boosts Prices 
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GUERILLA AIRLINE 


( d 4 


{ l y ot Sout! 
( to I Enemy torces 
noving t wrthern Burma 
t I innouncer de 
’ Sp i of their invasion 


designed rool 


to n tl Emperor con 
ring pilot » hold mastery of 
Burma Kit ecret weapon 
pout tr of flan ind creeches 
in horrible to gt A Chines: 
Dragon, p hay \ product of the 
En h-¢ } Foolish indeed! This 
vl | 


\ Loo, will b<¢ driver 


from the Asiatic vens 


CNAC ‘ vities have by 
>in n D C ! 1 to evacuating 
ef uxt transporting strategic pe 
onnel, vital wv terials, and main 
t! ! beyond China’s 
] I ] t c ntry was the 
of « funds to the 
overno! ind i throughout 
tory 1 food and military 
supplies to Chinese troops battling 
I n ! virtually in 
( sible on 
No il nenter planes ind bombing 
uid he only problems CNAC has 
had to contend with during the wat 
years There ! tl SC little matters 
of tuel s Ipply pair parts, inflation 
nd corne! ) rasoline On one 
ccasion 1 + when CNAC had 
» get thousand ~ cases of pig 


bristles out to the Allies and part ot 
the journey had to be made by trucks, 
1 “corner” on fuel jacked up the price 
of gasoline to $15 a gallon. 
Here’s one indic ition how 


prices 


nave skyroc keted during the Wal 
When the seat of Chiang’s govern 
ment Was at Hankow in 1938, the in 


vaders saved their very bs bombs 


for the military airfield and CNAC’s 
commercial urport yust out ide the 
city \ Chinese contractor oftered to 


fill in the craters on the military field 
for $2.50 Mex each, $3 per hole on 
His explanation I 
the differential was that since the mili 
ind thus a bette 
he could offer the military 
wholesale rates 

' 


In Chungking, meanwhile, 


used to wash cut CNAC’s 


where 


, 
the Yangst« 


urport every rainy season, i Chines 
contractor undertook to pave the field 
with tombsto whicl tl rive 
couldn’t burgk te 11 Mex pet 
tong Lor " feet After on 
vear ot wa th price ros 17 p 
tong. Aft ind one-half y 
t was $240 per tong Not so long ago 
when tl inway had to be lengthened 
bit to check out ew pil to 
carzo haulin l . tl price Va 
260 per ft 
CNAC is hty | 1 of it pe 
il a a nm piot { 1 4 1 
pair mel! Mar of 1 An } 1d 
Chinese pit " VC ins otf ten 
\ * stand | » them recel tly had 
been added a number ot May. Ge 
Clai L. Chennault’s famed Flying 


ligers, who joined (¢ N AC when the 
American Volunte (;roup was dis 


banded 


Perhaps the be known Chines 
pilot is Moon Chin, a native of Kwang 
tung Province but a | S. citizen, 


Moon Chin has 
often flown Generalissimo and Mme 


Chiang Kai Shek, as well as most other 


educated in Baltimore 


high officials of the Chinese Govern 
ment 

Dick Rossii AVG veteran who 
joined CNAC in August, 1942, and 


has flown regular chedules into Ca 


' , , 
cutta ind back, considers the old days 


1 Vacation compared with CNAC’s fly 


| 

ing But if it’s that much harder it 
' , 

may be that muc more impo int 

Rossi says, ind we're interested in 


getting this war over with any way 





THE SEQUENCE 
Continu J fy a 5/ 
type of co-ordination eXercis¢ until 


we reach the trathe entry point 


Heading downwind torty-five de 


grees to the runway on which we are 





to land, we approach as near the run 
way as previous training for good ap 
proach has taught us. We then exe 
cute a forty-five-degree turn to the 
right, which places us parallel to the 
runway. We hold our position until 
we come to the spot on which we in 
tend to land, at which point we cut 
the throttle and establish our glide. 
It is important to maintain the same 
glide throughout our approach pat 
tern as our ability to hold constant 
speed is an important factor with our 
Inspector. 

When completing your landing, re 
member to hold your stick hard back 
until the plane stops rolling, and then 
on your way back to the hangar apron 
do not forget to “S” turn as you did 
on your way to take-off. 

Be sure and study your local taxi 
trathe pattern and turn off the run 
way in the direction prescribed tor 
your own airport, 

Throughout this series on the se 
quence we have endeavored only to 
give you special little pointers and tips 
not usually found in books on flying 
ind which are left to the Instructor t 
give you. We 


scarcity ot Instructors and have at 


) 


ippreciate the present 
tempted to supplement the various 
splendid training manuals published fo: 
student flyers, especially the one pub 
lished by the CAA. You will find in 
the CAA manual the exact way which 
ill the foregoing maneuvers are to be 
iccomplished with the scientinec re 
sults obtained by the right and wrong 
use of the controls 

Happy landings and many of them 
Che author would be pleased to answer 
iny personal problems which have not 
been covered in these articles. A letter 
iddressed to him in ¢ ire of this maga 


Zine will re ich him promptly. 





CLINIC SETS PACE 


(Continued from page 58 


been made with the Army and Navy, 
Dr. Uth 
plane | 


is announced, whereby planes, 
ts, engines, engine parts, flight 
instruments and the like that are 
rated as nonoperative are released to 
the schools for instructional purposes. 
Dr. Uthus, incidentally, was presented 
by the Oklahoma City University the 
first honorary degree of doctor of 
laws in civil aeronautics education” 
ever conferred. 

Dr. A. C. Willard, president of the 
University of Illinois, told the clinic 
that fourteen colleges ind universities 
now have accredited courses in aero 
inothe: 


nautical enginecring, ind 


twenty-five give options to permit 
junior and senior students to specialize 


in the aviation field. 
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talking 
aviation, but 


Wor th, 


the country’s leading 


A! OT of people are 
ibout postw ar 
Leslie H. Bowman of Fort 
Texas, one of 
fixed-base operators, is doing some 
thing about it — inaugurating nou 
improvements and changes in. sales, 
maintenance and service necessary not 
only to keep abreast of significant 
trends but to be ahead of the inevitable 
postwar conversion in aviation. 

As progress is being made in the 
design and performance of airplanes, 
important steps are also being taken 


to improve the maintenance and sery 


icing of these airplanes,” said Bow 
man [These changes are occurring 
morc frequently than most people 
realize, and those that will come to 
morrow will come just as rapidly and 
will be just as significant in the 
idvancement of flying That is why 
we must be morc ilert ind responsive 


to improvements.” 
Bowman, who its president ot Au 


craft Sa 





es Company at Fort Worth’s 
Meacham Field, claims nothing new 
in his reasoning. It has been the policy, 
in fact, which has guided the success 


of the half-million-dollar institution 


he heads since its founding in 1939. 
His principles have been proved again 
ind again in the automotive servic 
field. Following that policy has dis 
tinguished Aircraft Sales as the South 
distributor ot air- 


west s le ding 


planes, parts and accessories as well 
is an outstanding organization serv- 
ing other operators and private flyers 
in maintenance and repair service. 
With over 10,000 hours of flying, 
ind numerous trophies won in na 
tional ind international wcrobatic com 
petitions, to his credit, Bowman has 
built his organization round person 


nel he has 19 


< mployes ——— Wh hic h 


have been flying, designing, selling and 
] 

repairing airplanes for many _ years. 

Much “know how” from experience 


! 


nas gone into the planning of the 


Company’s three major divisions, two 


Postwar Plan for 
AIRPLANE SERVICE 





Les Bowman 


of which are located off the airport, 


where Bowman’s large and modern 


hangars, general ofhces, and _ store, 
along with radio and instrument de- 
partments, are located. 
One principle of Bowman’s is to 
pattern all charges after the customary 
factory flat rate — the most satis- 
factory and business-like way of do- 
ing business. Aircraft operators fly- 
ing into his base can obtain service 
of every nature just as if the factory 
were located there, and in a minimum 
of time and expense. This applies 
to aircraft and engine, parts, acces- 
sories, instruments and radios. The 
company is factory sales and service 
representative for leading products, 
ind its four large stockrooms supply 
not only its own modern shops and 
retail store but a large number of op- 
throughout the 
states of Texas, Oklahoma, Louisiana 


and Arkansas. 


In OV erhauling eneines, as 


erators and dealers 


much 
care goes into the disassembly as in 
the work itself, for good repair de- 
mands thorough cleaning and inspec 
tion, with proper equipment, of all 
parts. Bowman’s shops are equipped 
with the same close-precision machines, 
tools, instruments and fixtures that 
are used in the factory. Air-condition- 
control are im- 


ink and humidity 


portant adjuncts to his shops. 


You'll fly better planes with better engines after 
the war. It follows that you'll need better service 


and maintenance. 


Les Bowman wants the South- 


west to know both will be available at his growing 
Fort Worth Institution. 
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Bowman stresses that complete fa 
cilities mean more than duplication 
of factory service. “The idea,” he 
said, “is to make it possible for air- 
craft operators to fly in for the work 
they need just as they would drive 
their auto into a modern, completely 
equipped and efficient dealer’s place.” 

That’s bringing airplane sales, main- 
tenance and service right up to date 
with airplane design and performance 
improvements which are attracting 
more and more people to flying. As 
to what kind of airplane they will 
fly after the war, Bowman does not 
want to go into details. He is South 
west distributor for Stinson. But, he 
emphasized, his institution will handle 
the sales and service of the airplanes 
that bring a new meaning to flying. 

“We're going to have better air- 
planes and better engines,”” Bowman 
commented. “And they’re going to 
require better service and repair work 
if their usefulness is fully employed. 
I intend to see that this kind of serv- 
ice—the best there is—continues to 


be available to the great Southwest.” 





A new meaning to flying is given by Ly- 


coming’s new six-cylinder horizontally- 
opposed Model 0-435 air-cooled engine 
of 185 horsepower, shown here being in- 
stalled in a Stinson. Fort Worth’'s Aircraft 
Sales Company is already completely 
equipped for sales, service and overhaul 
of these new motors, for which it is 
factory representative. 
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Beech Drills Own 
Gas Well for Heat 


















Thousand Heavy Bombers Among 8,789 Planes Built 2200-H.P. CYCLONE 18 was announced 

in November; Navy gets 12 New Carriers, 2,000 Planes last month by the Wright Aeronautical 

Corporation as being in quantity produc 

' tion for super bombers, fighters and trans- 

ports. Two banks of nine cylinders have 

total displacement of 3,350 cubic inches 
Diameter is only fifty-five inches 
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po gar jo Pat rs : Douglas Completes First 
Year at Oklahoma City 


( ( ( t P 





Wilson Stays on Job 
After Resignation Hinted 





\ ! ! ld () \ ( 1) 


Lockheed Triples P-38 Output with Convair as Major 
Subcontractor; Nashville Plant to Build Lightning 


\ \ 


CV Cited for Production | errr ewelfth v sesh a omamiay br ornge arbutenl gece? 
Records on B-24’s and Boats — F cect aoe Timen Aircraft Corporation, sll of Los Angek 
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Here's a panoramic view of the new forty- 
six-acre factory of Higgins Aircraft, Inc 
at New Orleans, opened last month. Cur- 
tiss C-46 transports will be built there. At 
right are Andrew J. Higgins, founder; his 
son, Frank, president of the aircraft firm 
and Col. John H. Jouett, executive 
vice president 


NAA Juggles Supervisory 
Personnel at Dallas Plant 


Nume u cw personne Assignments at 
Nort A rican s Texa Division we I 
“4 € I Xa } is 
l »” “4 \ I 
uw , j f 
4 ig im 
g I \ reg und ma 
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Smith Heads Magnesium 
Sales in Mid America 


\ Ss t | is Dec named cad ct 
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Alabama Tire Plants Enlarged 


Award of contrac recently for the con 
ruction of a 256,000-square foot addition t 
the Gadsden, Alabama, plant of Goodyear Tire 
& Rubber Company 
Goodyear’s thirty-million-dollar tire expan 
program, P. W 

he board of Goodyear, has announced. Litch 


ield emphasized that the tire-expansion pro 


completed plans tor 


Litchfield, chairman of 


Si 


} n 
gram has been 


' , 

largely devoted to new tire 

und processing equipment for synthetic rubber 
be installed in already-existing plants, wit 

I 


ee plant additions being made The 


Jackson, Mich., and Decatur, Alabama, plants 


were enlarged in addition to the Gadsden 
Alabama, plant Other Goodyear American 
ylar " located in Akron, Los Angeles, and 


Cumberland, Md 


Turco Opens Texas Factory 


Turco Products, Inc., 
| 


ial Chemical 


manufacturers of in 
con pounds las Opened a new 
factory at Houston, Texas, which will serve 


e Southwest, Vachel Poole, district manager 


und supervisor of Turco operations in Texas, 
Oklal 1, Louisiana, Arkansas and Mississippi 
unnounced Turco chemical compounds are 
used for aircraft engine overhaul, airplane 


and marine maintenance and for cleaning and 
processing of metals in heavy industries 


McDonnell Adds Experimental 
Buildings at Lambert Field 


McDonnell Aircraft Corporation recently 
leased two hangar buildings, comprising some 
7,000 square feet, at the Lambert-St. Louis 
Airport to be used as a manufacturing area 
for experimental work The hangar buildings 
ind ofhce building between, owned by Amer 
ican Airlines and leased by St. Louis School 
of Aeronautics, will be known as Building 14 
Previously, McDonnell leased a building of 
approximately 34,000 square feet 

An addition to their staff and promotion of 
three members within the organization has 
also been announced by M. A. (¢ = J 
ELLIOTT, formerly chief test pilot at Cur 
tiss-Wright Corporation’s Buffalo plant, was 
appointed chief test pilot Elliott, who has 
3,572 flying hours, graduated from Pensacola 
in 1929 and served twelve years as a Navy 


pilot While at the Curtiss plant, Elliott 
flew performance demonstrations for the 
Army and Navy and also test-flew P-40 fight 
ers and C-46 cargo planes The men pro 


moted are: ROBERT H. CHARLES, former 
ly supervisor of the legal department in the 
fiscal division, now staff assistant to the 
president; P. M. COZARD, to assistant comp 
troller, and ROY JORDAN, formerly per 
sonnel activities supervisor, to staff assistant 


for public relations 


Lockheed Absorbs Vega 


Vega Aircraft Corporation was absorbed 
into Lockheed Aircraft Corporation on No 
vember 30, Robert E. Gross and Courtlandt 
S. Gross, presidents of the two companies 
announced, adding that Vega had been entirely 
wned by Lockheed for two years and the 
erger involved no change in ownership. Th« 
merger was effected now in the interests of 
closer co-operation and increased efhciencies and 
economies for the war program, as both com 
panies are building the P-38 fighter, B-17 
bomber and Navy PV-1 land-based bomber 
the Gross brothers stated No details of 
organization were given, but Courtlandt §$ 
Gross, Vega president, was previously ap 
pointed vice president and general manager 


1f Lockheed 











e 15 Years of Propeller Production 


e Constructed for Lasting Service 


PROPELLERS OF SUPERIOR PERFORMANCE (MFG.CO. 


e Calibrated and Designed for Maximum Efficiency 


FAHLIN MANUF 


MU». 
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REPAIR SERVICE 


.CTURING COMPANY 


© For All Typ& and Makes of Propellers 
© 2-7 Days at the Factory 
e CAA Authorized Station 











378 INDUSTRIAL BLVD 
Dallas, Texas 


St. Louis, Mo. 


BUY BONDS FOR CHRISTMAS 
foreign soil, fighting to maintain the freedom of Democracy 


THE AIRCRAFT STEEL & SUPPLY COMPANY 


WICHITA, KANSAS 
Oklahoma City, Okla. 


Tulsa, Okla. 





FAIRFAX AIRPORT 
Kansas City, Kan. 
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PERSONALS 





Tom Goldsmith, New 
Factory Manager at Globe 








Webb Macauley 


AIRLINES 


5,000th War Ocean 
Crossing Logged 


Tom MacDonald Joins AA 


\ \ 
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ATCA Elects Beard 
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“BUTTERFLY” 
OPEN 
SIGNALING 


“BUTTERFLY 
CLOSED 
NO SIGNAL 


Littelfuse SinnLETTE. 


Clear reliable indication under all conditions 


rugged construction unaffected by shock 


or vibration—freedom from need of spares 
elimination of burnouts—these are some 
of the factors definitely established by per- 


formance of Signalette. Characteristics 
Positive indication in brightest sunlight, 


total darkness 


Instant adaptation to airman’s eyes from 


any light, or in 
cot kpit to target No blur or glare. 
Dynamically balanced. Withstands vibra- 
tion of 10 G. Has 
700.000 


successfuily undergone 
cycles of operation. 
No delicate 
shatterable plastic cap 
Unaffected by 


filaments to break. Non- 


extremes of temperatures 


from 85° F. below zero to 160° F. above. 

Saves 4 current. Uses only 2.25 watts as 
compared with average of 4.5 watts of fila- 
ment lamps. Draws only .09 ampere. 

Fits the °¢ standard lamp mounting 
4A C42-B3593. (115 V. Signalette fits 1” lamp 
mounting). Solder or screw terminals. 

Littelfuse Signalette is an original im- 
provement in signal indication by light. It 
unfailingly indicates by reflected light 
or in blackest night. 
“butterfly” 
vanes are electrically energized. Available 
in 4 voltages: 6, 12, 28 V., D.C., and 115 V., 


1.C.. for continuous operation. Four signal 
F 


daylight or artificial 


Radium-active fluorescent 


colors: Red, green, amber, white. 














LANDING GEA 
RUNNING GEAR 
OXYGEN FLOW 
FUEL PRESSURE 
OIL PRESSURE 
RADIO 
“BOMBS AWAY” 


INDUSTRIAL USES 


Signalette meets a need never before 
supplied in industry. It insures long- 
lived dependable indication where fila- 
ment lamps are liable to fail under 
shock and vibration. Signalette’s ad- 
vantages are found in manufacturing 

in railway—in simultaneous read- 
ings on test equipment—and many 


other applications. 


“Eye of Signalette Always 
Firmly on the Job!” 











Send for Signalette Bulletin and engineering data. 


WRITE OR WIRE EL MONTE OFFICE 


Outline needs for test samples, 


. 


LITTELFUSE INCORPORATED 


200 ONG ST., EL MONTE, CALIFORNIA 


4737 


RAVENSWOOD AVE., CHICAGO 40, ILLINOIS 
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Bendix Boosts Magnesium 
Casting Output for Aircraft 


New | t t Bendix Av 
»rpora ' g an average of 4( 
eac 
ied boos 
: ally, A 
) sted 
\ 
" 
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”« i 
i > p 
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SPEED AND 
ECONOMY 


Kx 
G tes We Are Making 


Dies for Many ef 
the Leading Air- 
plane Plants. 


For Cutting Everything Even Wood 








J. A. Richards Co. Michigan 











WITTEK 
AVIATION HOSE CLAMPS 


Standard Equipment on 
LOCKHEED P-38 LIGHTNING 





Since the beginning of modern 


aviation Wittek Hose Clamps 
hove been known as the stand- 
ard of the industry. Today they 
are being used by the nation's 
leading military aircraft and 


engine builders 





a - e 
WITTEK <4 
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employes. It was opened, appropriately, is 


“Food-for-Freedon montt 


Personal Aircraft Group 
Activates 7 Study Units 
for Future Activities 


aviation problems affect 





November, 





Chandler-Evans and Niles- 
Bement-Pond Merged 



































Study of postwar 


g the manufacture and operation of aircraft 
business and personal uses has been started Chandler-Evans Corporation, manutacturer 
newly ganized Persona Aircraft und marketers of airplane engine accessories 
, = . \ autical Chambe : South Meriden, Conn., has been merged with 
Commerce, Josep lr. Gauting, Jr., chairmar Niles-Bement-Pond Company of West Hart 
ed recently The committee's stat tord, Conn by exchange ot Niles reasury 
Ojectives : . stock for the entire Chandler-Evans stock 
asic problems a anding facilities _ Clayton R. Burt, formerly president and ge 
egisiation and public relations To solve eral manager of the Niles-Bement-Pond Con 
. ty proye ave & pany and newly elected chairman of the board 
: — g and pla e = unnounced Charles W Deeds, president ot 
os . — and poss Chandler-Evans, retains active management of 
. am@ecting private Bying wv the corporation and has also assumed the presi 
¥ anding fa cies , CAA's training dency and general management »t Niles 
ran Reserve Othcers Training ( rps and Bement-Pond. Deeds was at one time vice presi 
5 ee 4 _— { and general manager f the Pratt & 
ar mavigaton, {? Gucationa! a Whitney Division otf United Aircratt Corpora 
f postw private ying . Gisposa 10Nn B. H. Gilpin, formerly executive vic« 
a we . af and presiden f Chandler-Evar wa amed vice 
ws and exhil preside and ge al nage iDsidia 
ganizat , npany Prev " Gill “ assista 
M . _ , gen al nanag I Ra ) 1 t 
ger, f be Bendix Aviation ( and ; 
\ a, Pig Va . . , was ta ry nag Pra & W ¢ Al 
rat Divi | ger nad availa 
\ urplu na tac ti t Pra 
ung va ' w Ascces & Whitney D f Niles-Bement-Pon 
: ers . la West Ha 1 for w f 
5 ‘ . airira Chandl Eva 
Pp JIT ind : 
I ad Cl nan Ge . . 
stan inchodes Wiliam A. Mara. ¢ Chinese Studies Aeronca 
lated Vult Corp.'s Stins D 7 ; Captain Yuan Ho of the Chinese Air | 
rma Carl Squier. vice president, Lock ecently visited the Aeronca Aircratt Corpora 
eed Aircraft Corp.; T. B. Woodbury, vice tion, Middletown, Ohio, to study the devel 
sident, ¢ ( Aircraft Corp.; ¢ I. Bruck pment of the lightplane He conterred wit! 
dent, Waco Aircraft Co, Inc; R.H. Val Baltz, plant superintendent; Robert | 
Depew ] Fair d Eng & Airpla Wavi ales division, and others 
( Don Flow Cessna Aircraft ¢ I 
H. Ta D> Aircraft ¢ I W. 1 
Pipe preside I r Aircratt (¢ Ca 
I llande pre ] Acr » Al itt 4 
i j. < Hart lent Ta : \ i 
( 


News About Aircraft Parts 


Manufacturers on Coast 

At the November meeting of the Board 
lirectors of Aircraft Parts Manutacturers As 
ciation, G. W Stratton was elected t t 





of SHEET METAL pe. 
paar seh © thei, sone Sane TUBULAR ACCESSORIES 

" aI t the board Raymond De-l , 
( | Los Ange Se' npanic 











Manutacturing ( ; Quality Engraving Works eS 
Inc.; Southwest Machine & Plastic Co.; West yw 
Arc Welding, Inc Western Screw Prod P 
icts Co. The eighth new member is from Pasa 
lena Aircratt Bolt & Rivet Con pany CONTRACTORS TO ALL LEADING , 
[Thompson Products, Inx ar-meren change ENGINE and PROPELLER P 
a Se ae te tae i ca ceed cee MANUFACTURERS 
er | yhn ir Is NOW personne ur j 
ager. He was advanced trom sele \ ery : 
pervi und is a member of the selective ‘ 
ervice co-ordinating committe t Air at 
art Manutacturer Associatio Bair’s 
i i K. O. How ‘ handles er n 
ervices and was manager t Bank t America 
it Bell, California, tor a number of years, and 
Clyde B. Leec! en pl yment manager, wh 








ame from B. & L. Machine Tool & Die, Long 


Beach, where he was personnel manager. Ortl 







rvewcomers in the department are Eileer 





Kennedy, who will assist with women’s coun 





selling and interviewing, and Audre Smith 
Clarke Aero-Hydraulics, Inc 


Pasadena, has installed a new cafeteria for 


secretary 
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NEW PRODUCTS 
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A es 


beh 


New Self-sealing 


(a 












Se!f-indexing 
Bed Turret 


\ . { lexing 1 tur \ lisconnecting self-sealing 
g, said to withstand 250 
lex wit t after ordinary finger tight 
ped t 2 at engineering develop 
Kessler Aer Tool ¢ Burbank nt reported by American Screw 
Back rae all " leaders Los Angeles Tests 
it the heavy constructior 
x ft ' t tf the aluminun illoy body 
at ¢ ; “ 7 1 ts distortion and that jamming 
K tt spring-loaded shut-off valve 
\ rate F rel , ‘ pr nted Springs are of heat 
el I htweight 
poppe ire positive 2 
| t The vI € 
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Disconnect Coupling 








91-ft. Farnham 
Spar Miller 


Machine Duplicates 
Huge Landing Loads 


Recently placed in operation by 


The Farnham Manufacturing Goodyear Tire and Rubber ¢ 


Co 1s announced the delivery pany is a new machine for 
yf the world’s largest spar miller ing airplane tires and brakes 


ised im producing wing spars for Goodyear ofhcials say the machin 


aircraft Designed by Paragon can test landing loads up to 4 
Research, Inc Buffalo, the new 000 pounds per wheel, tire 
machine is similar in principle brake or an equivaient ! 
ther Farnham high speed spar 80,000 pound airplane Che 
nillers whicl fabricate spars chine is powered by a 50-hp 
Overall length of the machine motor and can reach top speed 
listed as 91 feet wit! a tabk 7/2 minutes The nding 
engtl t 80 feet Two ca apparatus plunges a tire against 


} j 
riages, with six milling spindles the revolving fly wheel, simulating 


ravel the length of the bed dur 1 plane's landing speed, juplic 1 
ng milling operation The tw ng the performance of wh 
carriages operate independently tires or brakes while andir 
and are used simultaneously wher Speeds up to 200 miles per 
milling long spars, performing nay be tested, which is consider 
nany as six operations at a time ably more than present-da needs 
independently n short spars The entire weight of installatv 


re than 150,000 pounds, a 


cording to Goodyear 
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makes awkward drilling easy 


Here's a real “expediter” for aircraft construction. The handy 
design of the Terry Attachment No. 70, with 45° angle of the 
drill shaft, enables the operator to speed up drilling in difficult 
spots. Operation of this popular Terry Tool is smooth, quiet. 
Positive, comfortable grip; fully guarded. Heavy-duty body is 
made of bearing bronze, with renewable bronze spindle bearing. 
Gears are heat treated alloy steel, accurately machined. All 
parts are standardized, making replacements easy. New cata- 
log on Terry Tools on request. In writing, please use company 
letterhead and indicate your title. 


GEORGE A. TERRY CO. 


350-356 So. Elmwood Ave. Buffalo, N. Y. 
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DARNELL 


CASTERS & WHEELS 


For light, medium or heavy duty ser- 
vice Darnell Casters and Wheels are 
dependable — saving floors, equip- 
ment, money, time and temper. 


DARNELL CORP., LTD. conc seacy, carter. 


36 MW. CLINTON, CHICAGO © 60 WALKER ST. NIW YORK 









NATA Scores Success 















WTS Orders Replacement 





. 7 . , 
Convair Building Novy’s Engines from Aircooled 
New Torpedo Plane Motors 
. \ led M ( 
; , “as : 
’ Bra 
' : e War 7 S I 
| : 
| : t XI Bt . raecred a Jantity Fra I 
| Al Williams Appointed ft Corp. at Allentown, Pa. The Sea Wolf tite) training planes. ‘The WTS order i 
Consultant to Air Forces , ee ee ee ae 
\ Ralp aaa ~ raga 4 = 
\ ( : - tte 
} \\ , ’ : t 





Speaker , S A \ 1 ( 
WPEB Explains Restrictions ference, He Hotel, A Texas, D 
to Texas Operators : on helt te "s 
VP] ' ‘ 2) \ 
( \ ( ( | | 
B \ I i. s 
I CAA | I \ 
_ | CAA R | I 
\ | N 
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Garnue Mel W'PB sp Chas. ¢ assistant vice presid mwa 
Super Glider Revealed n Naa yg ea angayennenthong le gg 
( mi . < < “ ins 
( 
Buckley New Manager 
of Timm; Gliders Dropped . 
ad Fieet Heads Institute 
Reubs H. | t is | 
\ , es | , ‘ 
S f lL) H 
LD Nat | Sta M 
\ I rn \ \ ( 
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\ I 
Embry-Riddle Opens School Vultee A | 
at Sao Paulo, Brazil mnenionne 
Ja ( { 
40th Wright Flight 
Anniversary 
Observance ft 
t I Hawk © \ 
W gnt W { ! L) t Ki 
Hawk, k Devil H N. ( 1 Wa 
Postwar designs for a new Aeroncar et m. ¢ ‘ - j 7 
are now being made by Peter Altman tt Nort Car " " ur cad 
consulting engineer for Aeronca Aircraft by State Representat Elorherr Bot 
Corporation, Middletown, Ohio. From left committ und Sheriff Vix Meekins. D 
U.S A to right, ere: Ed Bern, director of re nti ania . M 
search, Carl Friedlander, president, Peter 8 vht N ( ’ INCE 
Altman, W. D. Hall, chief engineer, Elmer cently President Roosevelt peak at 
Sutherland, vice president, Al Helmers W ashineto rvanc , oO e Wr 
secretary-treasurer, all of Aerecnca plans to attend 
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q 1939 message f° employees» T. & Braniff, 
said: ee es is the 


Airways; 
Southw est, 


* in 


president of Braniff 
natural friendliness of an out- 
cropping of the heritase from out pioneer fathers, 
the wish to be a good host, which has ¢ aused our 
guests to ¢ omment so favorably through the years: 
It has led us tO the adoption of i phrase, coined 
passenge™ who -omplimented us on out 


”? 


by a 


‘Friendly ortation’- 


Transp 
* War is 4 grim business.--but we ol the airlines 
eling that are C\ en ‘ 


help fe 

portant today becaus 
load for 

Southw est 


yassengers 
sport ation.” 


can't human relations 
e of it...that a smile 
tray elet 


more im 
wartime 


lighten the 
with Braniti 


helps 
That's © hy 1 
it | riendly Trat 


etill call 
BRANIFF. 


Okla- 


ri.iOy 


onca City, 


Wichita, P 
Houston, Galvesto®, 


Antonio, Laredo, 


Colorado 


he 


ton, Kansas City, 
s, Ft. Worth, 


Austin, San 
Pueblo, 


Chicag°? Burling 
homa City, Dalla 
Wichita Falls, Waco, 
Christi, Brownsville, 





Denver, 
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Aviation’s Future Rests 
With Cowpasture Pilots, 
Not Airlines—Johnson 
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Da 
Field 
Foot 
Build: 
Morris 
Field 
Pilerir 
irted 
W het 
Killing 
Lhid 
I he 
( 
W oote 
i off “ Mi Baccovsan. head of Photos by Capt. Chester Wills, Oklahoma Wing Photo Officer.) 
Ok a Wings led as host. Major SIXTEEN WINGS were represented at an Oklahoma mobilization held last month at 
Bull Gr ' wed activities at a Oklahoma City. Part of the assembly is pictured at top. Below, left to right, are 
ast manded and Jos! Major Moss Patterson, Oklahoma Commander and host; Lt. Col. Earle L. Johnson 
Ok ft CAB, als National Commander, who outlined scheduled expansion of the CAP, and Maj. Bill 


Green of Tulsa, who reviewed activities at a Texas Coastal Patrol Base he commanded 
until recently. 














CAP Gets 288 Army 


ATTENTION! | West Coost Lounched AIRPLANE 


Ly bu 28S y grass pt 
After months of preparation we . 
are happy te tell a. that the new sea = so . ser — oy L oO A ~ S 
1944 CAP HANDBOOK will be jugurated a 1 December us the CAP s ses 
ready for distribution shortly after tensified it growing Aviation Cadet re 
Christmas. Frankly, this prepara- pert a ; i : =r Favlor 
tory work has taken longer than we oe 5 penpars week , 
anticipated But we are confident raft L-3’s wer rat 1 ut an g t 
that when you see the Manual you forty-eight Wines Wines receiving Taylor 
will feel that it is well worth vols she Be : d iA Tews Buy and Fly 


waiting for. Please know that your whic page “Oklal re f. be ; ~wanstl a , the Easy Way 


patience is sincerely appreciated. 
4 | | / r% st? , ’ 
Copies of the HANDBOOK will six, Rhode Island “ Sou Caro " 


. Pp > = | 4 . r . + r , , ‘ 
be - TaES te - < Al meniees Sou Dakota e, Te $s tou Ari * ONE-DAY SERVICE 
o ave e erec e 0-year four ( ] fornia four ( rad ‘ r d } 
subscriptions, or who have extended ; c Seat - * LOW COST 
their present subscriptions for two f ntana thre cor BOUS var 
years in accordance with our spe- tour New Mexico four ind Oregon tou 
cial offer Th 


ind a number of Aeroncas, with individua TOM COLLINS 


PLEASE NOTE: Wing membership and activity detern 





Terms to Meet Your Needs 











she pamiie an te saccived All re Exec. Vice-Pres 
Effective with this issue, the napereoae e a . 

CAP EDITION and the REGULAR uid Lt. Col. Earle L. J n, Command Telephone Central-3626 
EDITION of SOUTHERN FLIGHT ire “brand new 1601 Republic Bank Bldg 
will be combined. The new 1944 Fhe allocation of Army aircraft ta the CAP Dallas |, Texas 
Handbook will replace the former , , 
Inserts as a source of CAP infor- was one f several events ig gnting ti 
mation and will be included as a second anniversary t the rganization Pd Te VV. 
regular part of two-year CAP sub- founding Flying activities, said C lohr > «4 G de *e 
scriptions. Starting with the Jan- j ’ 
uary, 1944, issue, all CAP news will —_ are undergoing expansion in order that 
be carried in the regular edition ir planes and pilots may be of maximum I it L A N 

ervice in relieving military equipment and 

ws for combat duty Details wer INC. 
Cor il on pb 
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Woodall in Johnson's cate, maybe having a ave a total membership of twenty member 


up of coffee and doing some hangar flying? according to George Clay who gave 1s 
Remember the neu planes cabin dope on the deal. Shore sounds good t hear 
bs? When Al Henley might come in, o1 about a new flying club 
4. |. Langtord maybe in a Swallow? 
. : Special announcement No. 1 Leon M« 
When Bub Merril now Major Merrill, AAI 


Kennon, Southern Representative of the Irving 
tlew tor Americar ind Bennett Aurcratt? i 


Air Chute Co., told us that there was only 
W he Frank Say 1 d the gang? When Set . 


way to jump out of a plane and that was 


Barw v n airmail n ic I 
sul it He also said that you should 
did t va ic Wi By ( . . . 2 8 
lear your plane, pull the rip cord, and land 
i ce ft 1 year at yea , 
elaxed You do not lose your tacilities tal 





Remember whet ack Miller id) sothree ng throug! the uit so don't tighten wy 


F ns i ‘ planes bur ip i the new hangar back u 29? Always go head first less danger of being 
- Weren't they Flamingos? When Major Bill it n the noggen and being k.o.’d Remen 


Long set up shop? When Reg Robbi ber how you used t imp off a tence 
ind partner made the world’s enduranc knees lightly bent ready to tumble? 
ver Fort Worth? W he \ I hat’s the deal Leo said he hoped you 
’ 


but tor gost ike 





announs 


Aircratt 

















And then ¢ %. Smith joined up? 
wosted for sprit will be ho Ost f 
By TONY HAGMANN posted for spring, ™ 1 show of postwa 
: Remember when Temple Bowen ran a mai lanes, equipment and paraphernalia National 
Field Representative : Je ; ae 
P ght between Dallas, Waco and San Antonio nvitatic will be extended and you'll hear 
* W he 6b Fuller came er trom Ft nore about this later t will be held in Dalla 
A t t wap flying ews wit the boys? F , \ B . 
l . ryan 1 ordine lo an ie the 
i) d i) . . W he Branift Airways, back u 41, made , . 
Field Did Herb Kendricks fly ae 2 Oke Cie W her Cardwell Flight Academy has a gal instructor 
; ‘ . Re t “ I 8 N Beazley started a supply ; : trom N. Y 1amed Elizabeth Peck She usta 
| . , \ ; " \ p each this here aviation business at Lime Ridge 
s cia db Xz ni it? 70S ’ 

} j i | . Airport up yonder, and is a tair dis! 
Building “ ——— — ? ! you rememDe the Z a e day , 
Mort , —_ he Gil : - : A. D. Limouze and (¢ W. Carter teach the 

5 en famburgers and bea ; : 
low \" g r | rang Meteorology and Navigation twice i 
SN ee “ill cali ill eine wen immy Marshall has set uf week. E. B. Germany, Buck Rowe and ( , 
Bil Met , ind flee busine these part sellin me buyin’ planes Hobson Dun were visitors to this thriving 
| R . D B Culver sounds lke id time little airport, where ere were udents tron 
x . ‘ \ ] lah | , 

is ‘ w Sou west Airn : We als =e . w flying clut as Dec every state last montil ind ne from Mexic« 
\ Hal He \ arted with C. B. Locke as preside a Member Some busine aviali Oh, yes, Guy 
kK i | . j , t 7 ie “ wa iy te De ind Bill Wilson boug! a tivas nachine 
yd H ‘ Na ft stwWar Dusine ething ind are sameras 1 bigge 


Dowell, W i Farcette, Lt. L. W. Bramlett From Marion Melci Kansas City, Mo 
( d \ t 1 " ley Ga Bob Ohmsted I M Harrisor and «Wilber We ea that October and November were 
\X B. B. Ow > irne Howard \ ack are director t the new clult They 1 ths of activitv' W. B x11" Stout spoke 
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Cadet Recruiting 
Greatly Expanded 
to Aid Air 






















































Army and CAP Leave 
Coasts as Navy Takes 
Over Anti-Sub Patrol 


Girl Scouts in 


Piper Offers Kit for 
Classroom Instruction 































The Local Air Service Conference at Kan- 
sas City, Mo., held on November 23, was 
attended by representatives of the airlines 
and prospective carriers. Among those 
attending were, left to right, seated: Al- 
den B. Woodbury, vice president, Parks 
Air College; E. Marion Johnson, director 
of planning and research, Delta Air Corp.; 
E. Lee Talman, executive vice president, 
Transcontinental & Western Air, Inc.; Ter- 
rell C. Drinkwater, executive vice presi- 
dent, Continental Air Lines, Inc.; standing, 
left to right: S. W. Fordyce, III, assistant 
to the president, Kansas City Southern 
Transport Co.; Frank N. Buttomer, director 
of research, Mid-Continent Airlines, Inc.; 
Harry R. Stringer, vice president, All 
American Aviation, Inc.; Charles E. Beard, 
vice president, Braniff Airways, Inc.; W. 
Haley Reed, secretary and counsel, Con 
solidated Air Lines, Inc 


Kansas City to Hold 
Airport Meet in January 


, 

Because its recent veart of America local 

ur service conference last month, Kansas 
" } | | . 

City us scheduled another conference on the 


ubject of airports for some time in January 


K rding to Richard (¢ Murray aViation 
nmussioner f the Kansas City Chamber of 
( nere 
The air service conference was attended by 
people Ninety-two towns and cities 
Kansas City trade territory were repre 
ted, out of a total of 135 such cities in 
ted All cities were on proposed air routes 
Incidentally, there is a total of ninety route 
proposed by twenty-five operating and pros 
pective ur carriers, proposing additional al 
service for Kansas City and the area In 
iddition ten other prospective carriers have 
tiled applications, or indicated on of 
ing for unscheduled routes 
Air lines participating im the contferencs 


uded Branift Airways, Inc Continental 
Air Lines, Inc Delta Air Corporation, Mid 


4 ntinent Airlines Inc Transcontinental & 
Western Air, Inc and All American Aviation 
Inc Prospective carriers having applications 
for routes the area and Participating in 
Conference were: Eagle Air Lines, Inc 
St. Louis; Consolidated Air Lines, Inc Kansa 


City; Kansas City Southern Transport Cor 
pany, Kansas City; Parks Air Transport, Inc 
Fast St. Louis, and Automatic Air Mail, In 
I Nation kk wa 


Weather Rules Liberalized 


Regulations governing transmittal of weath 
information in code have been lifted 
at all airway stations are now permitted 
give pilots complete data for a limit of tw 
cati per contact 





School and flown back to Birmingham in the 
afternoon Frank W Hulse, president of 
Southern Airways, stated that the offer 

he 


further interest in preflig courses 
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BOOK REVIEWS 


This Exciting Air, by Boone T. Guyton 
published by Whittlesey House McGraw-Hill 
Book Co., Inc., New York, price $2.00 

This book is Guyton’s own story of how and 
why he became a test pilot, and why he stays 
with the dangerous business of flying new de 
signs and types rf planes ind putting them 


through all tl punishment and checks possible 


Physiology in Aviation, 6) Cha 

Gemmill, B.S.. M.D., published by Char 
( Thomas, 220 East Monroe St., Springfield 
Iil., price $2.1 

This small text conta ssentially the ma 
terial given in lectures on physiology at th 
School of Aviation Medicine, Naval Air Sta 
t10n, Pensacola, Fla [he author 1 commander 
n the Medical rps, USNR ntends for the 
book to show all aviators the mportance t 
‘the man in the plan as Ww as the “char 
acteristics of the plane One chapter on “In 
strument Flight” was written by Lt. Frederick 


B. Lee, USNR. 


Dictionary of Science and Tech- 
nology in English - French - German - 
Spanish, by Maxim Newmark, Pb.D.., pub 
lished by Philosophical Library, Inc., 15 East 
40th Street, New York, N. Y price $6.00 


Compiled over a period of eight years, and 


brought up to date to include terms of latest 
development in aviation, radio and television, 
this comprehensiv« volume is designed tor f 

ign language reading in science and technol 


gy, and is intended principally for reference 


work for technical and engineering libraries 

The dictionary includes 10,000 terms in Eng 

lish currently used in the scientific and poly 
} ical hel 


An Aeronautical Reference Library, 
by Willard Kelso Dennis, published by Special 
Libraries As octation 3] Fa f 10th Street N uM 
York City, price $1.10 


A compilation of 800 titles for an aer 
nautical library, with prices, publishers and 
authors of eacl This booklet of thirty-tw 


pages is a quick reference for library and r 
search workers, and the price $1.10) includes 


postage and handling 








by 

CHARLES A. ZWENG 
Author of 

“Radio & Instrument Flying,”” Etc 


COMMERCIAL and PRIVATE PILOTS: 
New “Aeronautical Training” fully 
covers new multiple choice examina- 
tions, with drift off-course and alternate 
airport problems plotted and solution 
given Commercial examinations are 
shown in separate section of the book 
Navigation, Meteorology, Aircraft, En 
gines and CAR covered. Just published 

12th edition only $3.00 postpaid, or 
C.O.D. 


RADIO and INSTRUMENT FLYING: 
by Charles A. Zweng, Instructor, U. S 
Air Corps New 1943 Edition covering 
new important material. Written espe- 
cially to prepare the pilot for govern- 
ment examination for “instrument 
rating.”"” Radio-Telephone Permit in- 
cluded with Meteorology, Radio-Orienta- 
tion, let-down, off-course and alternate 
airport problems. Only $4.00, postpaid 
A. & E. MECHANICS RATING: Aijir- 
plane and Bngine Mechanics—Can you 
pass your written test? Send for new 
quiz book covering Airplanes, Engines, 
and Mechancs’ Civil Air Regulations 
156 pages, fully illustrated, with new 
multiple choiee examination questions 
Only $38.00, postpaid or C.O.D 
FLIGHT INSTRUCTOR: A new quiz 
text eovering the scope of the new mul- 
tiple choice examination for flight in- 
structor rating. Illustrated with dia 
grams. $3.00, postpaid, or C.O.D 
GROUND INSTRUCTOR: Written for 
the student preparing for “Ground In- 





FLIGHT INSTRUCTOR 


new and different book—a must for every 
Flight 
student. Printed with the new easy-to-read type 
and with all flight maneuvers fully illustrated. 
This book shows the new 
“series of eights’. 
methods of flight instruction with explanations of 
flight 
advanced training. 

Other new features include flight examiners 
and methods of grading. A new section covers in- 
formation concerning Load Factors. Typical flight 
instructor’s examinations “multiple choice” are 
covered in the last section. 480 pages handsomely 
bound in blue leatherette with gold letters. Price 
$4.00 postpaid or C.O.D. 


OTHER OUTSTANDING AVIATION BOOKS 


PAN-AMERICAN NAVIGATION SERVICE ; 
12021 Ventura Boulevard 
NORTH HOLLYWOOD, CALIFORNIA 


Instructor, and a book needed by every 


‘series of turns” and 
Here will be found standard 


maneuvers in primary, intermediate and 


structor Ratings."’ Excellent for class 
work. Covers Navigation, Meteorology, 
Aircraft and Theory of Flight, Engines 
and Civil Air Regulations. 1943 Edition. 
$3.00 postpaid or C.O.D. 


GROUND INSTRUCTOR’ RATING: 
Contains “Multiple Choice’’ examina- 
tions on Navigation, Meteorology, Air 
craft and Theory of Flight, Engines 
and CAR. Nomenclature and aviation 
dictionary in back of book. It’s new 
and different. Something you cannot 
afford to be without. $3.00 postpaid. 
Or it may be purchased in combination 
with “Ground Instructor” for $5.00 


NAVIGATION PLOTTER: (Dept. of 
Commerce type) is necessary for al! 
problems involving drift, let-down and 
off-course, including alternate airport 
problems. May be used when taking 
examination. Complete with large 
leatherette Navigation Note Book and 
instructions, only $4.00 postpaid. 


AIR NAVIGATION (Gold Medal Edi- 
tion) includes meteorology, just pub- 
lished, $3.50 


METEOROLOGY: New edition for pi- 


lots by Lieut. Commander Halpine. 
$2.75 postpaid or C.O.D. 
SIMPLIFIED CELESTIAL NAVIGA- 


TION by P. V. H. Weems and E. A 
Link, Jr. $3.00 postpaid. 

NEW DALTON NAVIGATION COM. 
PUTER (Type E-6B), $10.00 











FOR SALE: TIRES WHOLESALE 


New factory stocks. Our Specials: 6.00x6 
non-skid 7.00x4. 8.00x4 smooth 2-ply $8.75. 
4-ply $10.75. Tubes $3.25. Large stock 
6.50x10, 7.50x10, 8.50x10, Culver 5.00x4, 
new production 4-6 ply, 8”-10" and all 
sizes tail wheel tires. New Goodrich 6x2 
solids $1.45. Big stock Tires, Propellers, 
Spark Plugs, and Batteries. Rush delivery 
in any size, supplying many of the largest 
operators at lowest prices. Shipment 
Cc. O. D. Inspection allowed, guaranteed 
merchandise. 


SPARK PLUGS FOR SALE: Correct 
specifications for your engine. New B. G., 
Champion, A. C. in stock. Immediate de- 
livery. Reading Aircraft batteries—Sen- 
senich Propellers. Operators’ discounts. 


BOB TRADER AERO SUPPLY 
Municipal Airport, Pittsburgh, Penna. 

















HUNT. . FISH. . RELAX 


Get Your Vitamins the 
“Out-of-Doors” Way at 


HEART 0° HILLS INN 


Located on the Guadalupe River 
at Hunt, Texas, sixteen miles south 
of Kerrville, in the healthful, pic- 
turesque hill ——— this friendly 
inn offers every facility for recrea- 
tion and rest. 


Horseback riding, Outdoor and In- 
door Sports. Comfortable Rooms 
and Cabins with all Modern Con- 


veniences. 


Beautiful Surroundings, Excellent 
Food, Reasonable Rates, Pre-War 
Service. 


HUNTERS’ PARADISE, DEER AND 
WILD TURKEY IN ABUNDANCE. 


Hunting Parties Arranged on Leased 
Ranches with Experienced Guides 


For Reservations, write, wire or phone 


KENNETH JONES, Manager 
HUNT, TEXAS 


Open Year ‘Round 


aie 
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umbers 


for you in our forthcoming 


catalog No. 102. 


Reserve your copy now! 





_ AVIQULPO 


> 
5 Beaver Street, New York 4, N. Y. 


SOUTHERN FLIGHT 








SHELL 6s JARDUR 


- Bezelmeter Aviation Chronegraphs 
Waterpreef Aviation Wrist-Watche 
and Precisior Accessories 
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MERRY CHRISTMAS .. . 
Say it With War Bonds 
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Even a confirmed pessimist can say “Merry 
Scaraéd Christmas” this year with more Conviction and 
enthusiasm than back in °41 just after Pearl Harbor. 
_ For the fight for freedom is being won—on land, 
ARNER AIRCRAFT 


CORP 


on the high seas, and in the air. Our enemies are 
well aware of this fact. 


) ! 
. But winning is no cinch... make no mistake about 


y fal. There 1S plenty ot tough going ahead. Our 
men at the front must fight hard, and we at home 


must buy more and MOrc bonds to hold the mitiative 


we've won. That is the only formula for an earlier 
YCOMING peace that will really work. 
, > ‘ 
ia a o« WU yur 
@ xs’ What better way to celebrate Christmas this yea 


f 
\ 





than to buy War Bonds to speed the old-fashioned 


peacetime ( hristmas We all cherish? 
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Boots Will Eliminate 
This Chore After Victory 


Often Bill's bike shakes and shim- 
mys so badly that he can't ride it 
safely. Normal vibration loosens 
wheel nuts— probably every other 
nut too—so Dad has to get a 
wrench and tighten up the whole 
bike. But after the war, Bill will 
ride safer and Dad will be spared 
many a tightening-up session, be- 
cause well-made bikes will wear 
Boots Self-Locking Nuts. Even se- 
vere vibration can't shake Boots 
Nuts loose. For safety’s sake and 
to eliminate repairs caused by 
vibration-loosed connections, you 
will insist on products protected 









with Boots Self-Locking Nuts. a 
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They Fly With Their Boots On—Farther 


Boots All-Metal Self-Locking Nuts are lighter than any other 
similar fastenings. On a single Liberator or Flying Fortress 
they save up to 80 pounds. That's enough to enable one of 
these f-engine giants to take along extra gallons of gasoline — 
or 200 additional rounds of .50 caliber machine gun ammu- 
nition. A lithe extra range or a few more bullets may b« 
just what’s needed to get a bomber home from a 2,000 mile 


raid over chemy territory, 


In case vou’re wondering whether nuts as light as Boots 
can “take it,” there is plenty of evidence to prove just how 
tough they really are. They withstand the corrosive action 
of ol. salt water and chemicals. No amount of plane vibration 
can loosen their grip. Boots Nuts can be used over and over 
agaln lite rally “outlast thre plane.” In fact. today these nuts 
are worn by every type of U.S. aircraft. Yes, Boots Nuts meet 


the exacting specifications of all government aviation agencies. 
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